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\ DANGER SIGNAL IN _ dations, promoters have set up INDIVIDUAL LINES AT 
UTILITY FINANCING financing plans for combining PARTY LINE RATES. 


A successful executive once re- 
marked that when everything be- 
gan to run so smoothly in his 
business, that little attention was 
needed, he began to look for trou- 
ble. Explaining this rather para- 
doxical statement a little further, 
he said that just about the time 
that sales and prices adjusted 
themselves so that his plant was 
kept operating at full capacity at 
a good profit, some competitor 
stepped in and forced a reduction 
in price or greater sales effort to 
maintain volume. In the internal 
organization, when things were 
going too well, there was a tend- 
ency toward slackening of effort 
all along the line, and soon trou- 
ble began to develop. 

The particularly favorable mar- 
ket for securities of public utility 
companies at the present time by 
the same kind of reasoning may 
be expected to lead to difficulties 
in the future. Just now, public 
utility offerings are high in the 
esteem of the investing public. 
Nearly all of the issues have been 
absorbed and listed stocks have 
climbed steadily higher on the 
stock exchanges. There would 
seem to be little cause for appre- 
hension in the present situation, 
if certain disturbing clouds were 
not beginning to make their ap- 
pearance on the horizon. 

Quite 


has been called to three specific 


recently our attention 
utility projects—not all of them 
telephone—which have elements 
of danger in them. Attracted by 
the fever for quick profits to be 


made out of mergers and consoli- 


properties which, by no imagin- 
able reason from an operating 
standpoint, should be grouped; 
they have set up plans whereby 
bonds and preferred shares would 
be sold to the public to cover the 
cost of the properties to be 
merged, and yet control would be 
retained through a small block of 
common stock; they would bur- 
den weak properties with a load 
of bond and preferred stock re- 
quirements that only something 
miraculous in the way of im- 
provement of net earnings could 
enable them to carry. 

We do not mean to indicate 
that these are general characteris- 
tics of utility issues that are on 
the market, but if some proposed 
plans go through there will be 
utility issues of the types de- 
scribed that will be sold to inves- 
tors. When promoters’ profits 
have been taken and these proper- 
ties settle down to the grind of 
operation, not all of them will 
succeed. There will be passed 
dividends, possibly defaulted 
bond interest and receiverships. 
With each such happening, a 
blow will be dealt to the public’s 
confidence in utility securities. 

Whenever 
proposed in the telephone field, 
we shall expect to see all tele- 


such financing is 


phone men who have the perma- 
nent interests of the business at 
heart, and all telephone associa- 
together to do 
everything in their power to pre- 


tions, working 
vent securities of doubtful value 
being foisted upon trusting inves- 
tors. 
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In the early days of the tele- 
phone, when residence develop- 
ment was small, in certain sec- 
tions there grew up a custom of 
naming a special rate for a sub- 
scriber who had a telephone in 
both his place of business and in 
his residence. These two tele- 
phones might or might not be on 
the same line. Happily the special 
rate where two individual lines 
were required is now almost ob- 
solete but in many places the cus- 
tom of charging a party line rate 
for a business and residence on 
the same code ringing line is still 
in force. 

Actually most of these cases, 
which are most frequently doctors 
and others who may be called day 
or night, require two lines from 
the central office and two sets of 
station equipment so that they 
differ from two individual lines 
only in that they use only one 
drop or line circuit in the office. 
In a recent case in Wisconsin, it 
was pointed out that the small 
saving in investment was more 
than offset by additional cost of 
locating trouble and making re- 
pairs. Likewise the service which 
enables the subscriber to answer 
either from his office or his resi- 
dence is more valuable than two 
separate single party lines. 

The Wisconsin Commission 
took the position that such a line 
should be considered as two indi- 
vidual lines and should be charged 
accordingly. This decision 
has good common sense to back 


for 


it up and provides a precedent for 
the manager who is still charging 
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party-line rates for this service 
which should be charged as for 
individual line. 





UNREASONABLE HIGHWAY 
REQUIREMENTS. 

In another column, we carry a 
news item from a Wisconsin 
town, reporting that the local 
telephone company will be re- 
quired to move six miles of pole 
line along a trunk highway on 
account of improvement of the 
road with a concrete surface. It 
seems that the company rebuilt 
this line completely, only two 
years ago when the road was 
straightened and graveled. 

This experience of the Wiscon- 
sin company has been matched 
in many other states. Most tele- 
phone companies have accepted 
their burden cheerfully when told 
to move their lines so that roads 
could be improved. Too fre- 
quently, however, these orders 
have come from subordinates in 
the highway department and have 
been based on incomplete or in- 
correct information as to the final 
plans for the roads. The tele- 
phone companies in good faith 
have moved their lines to desig- 
nated locations, only to receive 
an order to move again, in a short 
time. 

No single telephone company 
can remedy this condition for an 
entire state. This is a matter for 
strong action by state associa- 
tions. There should be active co- 
operation between telephone com- 
panies and road officials, but tele- 
phone companies should not be 
subjected to arbitrary or unrea- 
sonable orders. We believe that 
a satisfactory adjustment of affairs 
can be worked out between state 
highway bodies and state tele- 
phone associations, but it seems 
that state telephone associations 
have not, in general, concerned 
themselves with this situation; or, 
if they have, individual companies 
have not profited by the efforts. 


OUTLOOK FOR SPRING 

CONSTRUCTION WORK. 

Reports of Spring Construction 
plans which appear in other pages 
of this issue would indicate that 


the telephone business prepares 
to keep up its end of constructive 


work. 

It is doubtful if the larger tele- 
phone plants ever have been in a 
more satisfactory physical condi- 
tion. The companies have pro- 
vided adequate facilities to care 
for the business offered and are 
making extensions, from year to 
year, in order that a normal mar- 
gin of spare plant may be avail- 
able. 

There seems to have been lit- 
tle letting down from the rush of 
the years immediately following 
the war, when plants were filled 
to capacity and construction had 
to be rushed at top speed to pro- 
vide the service that was demand- 
ed. 

Among the smaller plants there 
is still a large amount of work to 
be done to bring the plants up to 
a satisfactory standard. There 
has not been the growth here that 
has taken place in the larger 
plants, and there has been some 
tendency to defer replacements 
because additional facilities did 
not require reconstruction. One 
of the things which the industry 
needs is a policy of providing ade- 
quate replacement reserves among 
the smaller plants, and the con- 
tinuous use of the funds so pro- 
vided for replacement of worn out 
and obsolete plants. 
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MILESTONES OF LIFE AND 
OUR INDUSTRY. 

March 10, 1876, the telephone 
spoke its first words. 

Fifty years ago the telephone 
was an interesting scientific toy; 
today, it is an indispensable agent 
in carrying on the business and 
social life of the world. 

The day of its invention, two 
small, crudely-made instruments 
represented the total of the tele- 
phones in the world; today, up- 
wards of twenty millions of in- 
struments serve every nation. 

In human affairs, the celebra- 
tion of a fiftieth anniversary—the 
Golden Jubilee—means the com- 
pletion of a large portion of the 
work that is allotted to one indi- 
vidual on this earth. The 
thoughts of the celebrant turn to 
the happy days of childhood; to 
the dreams of youth, the vigorous 
strivings of early manhood and 
the achievements of maturer 
years. The future holds for him 
or her only a few more years of 
active life, and perhaps the hope 
of comfort in congenial surround- 
ings during the declining years. 

In the telephone industry, it is 
a question if fifty years have been 
sufficient for the industry to reach 
its majority. Certainly, it has not 
reached its ultimate stature; for, 
even in this country—the most 
highly developed nation, telephon- 
ically speaking, in the world—the 
growth has been rapid and con- 
tinuous, and no end is yet in sight. 

At seventeen, when the physical 
growth of the human body is not 
yet completed, the mind is so full 
of the great things to be accom- 
plished in life that there is no 
time for contemplation of the day 
when the tasks will be completed. 


At fifty years, with its physical 
growth yet unchecked, the tele- 
phone industry is looking forward 
to still more wonderful achieve- 
ments than those of the past, and 
the day when its task will have 
been completed seems as far away 
as the end of life appears to a 
normal, healthy human being of 
seventeen. 
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Some Pointers on Switchboard 
Maintenance 


This article has to do with manual 


witchboards equipped with modern 
labor-saving features, and is written with 
a view of being helpful, not only to fea- 
ture switchboard maintenance men but, 
also, to that great army of workers who 
ire connected with the maintenance of 
small manual exchanges. 

The feature switchboard, by grace of 
its simplicity, presents no dark secrets to 
1 student of telephony. It is, essentially, 
functioning 


combination of circuits, 


ith smooth regularity and affording 
through this medium a high-class service 
to the telephone user. In the maintenance 
if this wonderful equipment, a routine 
should be worked out according to the 
size of the office and should be followed 


1gorous)) 


Some Routine Maintenance Sug- 
gestions 

is a good plan to blow out the mul 

ple front and rear, relay gates, key 


boards, relays in terminal rooms and the 


ain frame with a vacuum cleaner on 


each month 


( rst o 
At first this may develop a few multipl 
1 nds which are easily relieved a> 
wn in another part of this article 
The core should be tested, daily. In 
hanges too small to afford a night 
an, the night operator is required to 
st all cord al d to record all those 
found defective, on a regular form sup 


led tor purpose \ll reported de 


ctive should be repaired as early the 
lowing morning as convenient. Opera- 
handle peak traffic with a 
Work 


arranged as far as possible so 


at all cords 


art of their cords defective 


should | 
will be in first-class condi- 
tion by 9 o'clock of each morning. The 
springs of all relays should be cleaned at 
ast once every six months with carbon 
trachloride and a small brush, being 
ireful to brush all platinum points. 

In addition to the regular tests, all 
cords should be checked at least once a 


nonth for revertive tone, secret service, 


inging, supervision and transmission. 
he paramount feature, from a_ user’s 
standpoint, is his ability to talk, after a 
connection is established, and it should 
mind that the transmission 
test is of the greatest importance for this 
reasot \ transmitter, receiver and local 
battery induction coil, so arranged that 
they will oscillate the moment the battery 
switch is closed, make a desirable tone 
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By H. H. BRATT 


If the board is equipped with a trip 
feature in the cord circuit, it will be 
necessary, once a month, to adjust the 
trip relay to trip out as near the instant 
a receiver is removed as possible. So 
many problems enter into the successful 
conclusion of this test that it seems but 
fair to the maintenance man to choose a 
line with a reasonable loop resistance and 
adjust all cords to this line. A cable pair 
should be looped back at a distant ter- 
minal so as to give the line an average 
cable loop and then connected to a tele- 
phone in a convenient place for use of the 
tester. 

Plugs Should Be Inspected Regularly 

Too much care cannot be exercised in 
keeping all worn and bent plugs out of 
traffic. 
should be a part of the cord repairman’s 


For this purpose a plug gauge 


kit. The jacks should be gauged, period- 
ically, if the board has been in service 
for any considerable length of time 

rhe plugs either should be buffed while 
in the board with a shoe string and metal 
polish, or with a small electric motor 
buffer. 

[The shoe string method is quite ancient 
and the procedure is simply to place some 
metal polish on the plug, wrap the shoe 
string around the plug two or three times 
and draw it back and forth about ten 
times. Personally I never have liked the 
use of paste on plugs but there is a splen- 
did quality now on the market that can 
be used without injurious results. 

In manual practice, worn sleeves or 
thimbles of jacks, worn plugs and poor 
key contacts are the cause of more inter- 
rupted telephone conversations than all 
the rest of the equipment combined. One 
cannot be too careful in keeping scratchy 
and noisy cords out of traffic 
Know Your Circuit if You Would 

Clear Trouble 

Feature cord circuit trouble and how 
to clear it to the best advantage is a topic 
too large to be treated in this article. 
Suffice it to say that all feature circuits 
have their own characteristics. If you 
will but trace out the circuit, and finding 
all relays functioning as they should, 
press lightly on the springs in turn, until 
operation is had, then adjust spring if 
needed or clean it with tetrachloride, if 
found dirty, you will be agreeably sur- 
prised how readily the trouble is relieved. 
If you are at all careful, when installing 
new cords, you will find very few loose 
connections on back of relay gate during 


the year, but it is well to watch the sol- 
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dering of the wires of the end relays. 
This is a point where wires either are 
broken, or loose joints show up, first. 
Possibly, once during the year, one may 
find a really serious case of trouble, re- 
quiring the removal of wires in order to 
run it down, but the average trouble is 
so trivial in nature that, by exercising 
just a little common sense coupled with a 
thorough understanding of the circuit, 
you will find your trouble giving way, 
almost automatically. It does not seem 
possible—and many who read this article 
will maintain that it never happened—but 
I have found many boards almost ruined 
simply because the attendant had used a 
nail file on the platinum contacts, filing 
away hour after hour in place of making 
a determined study of the circuit and 
mastering “the how” of its order of 
functioning. 

If you are not sure of the circuit, write 
to the factory and get a detailed account 
of just how the relays are intended to 
function. Most of the large manufactur- 
ing companies have men on the road who 
are practical telephone men, and these 
men always are willing to help by ex- 
plaining any little knotty problem that 
While it is an im- 
position to expect a salesman to help you 


may be puzzling you. 


maintain your board, and you should not 
presume too far in this direction, it has 
been my experience that there are few of 
them who will not take off their coats 
and lend a hand for the better part of an 
My advice 
would be to study your circuit, ask ques- 
tions, set up imaginary trouble and check 
Do not be hasty in 
bending armatures, changing spring ten- 
sion or changing position of residual pin, 


hour, when occasion arises. 


up on what happens. 


until you are sure that the trouble is not 
caused by dirty contacts, defective cords, 
plugs or poorly soldered wires. 

I asked a salesman for a suggestion for 
this article and he said, “Bratt, I have but 
Don’t file plati- 
num contacts.” I can only hope that, if 


one offering and that is: 


he reads this article, he will be satisfied 
with this particular item anyway. 

In doing new work, stop long enough 
to fit a paper under same to catch all 
ends, etc. This 


surplus solder, wire 


observed, even when only 

A little caution 

at this time saves trouble later. 

A Test for Locating Multiple Grounds 
The switchboard should be canvassed 

If you 


should be 


changing out one relay. 


for grounds at regular periods. 
are equipped with harmonic ringing, use 
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the 66-cycle current for this purpose. A 
good plan is to install a couple of keys, a 
15-watt lamp, jack and switchboard cord 
in a box, as shown in Fig. 2. Have the 
lamp visible, so that you can tell when 
you are ringing to ground. By making 
this breakdown test at regular intervals, 
many causes of service failure can be an- 
ticipated and removed, fiefore they cause 
your subscriber any serious inconvenience. 
It is well to keep a multiple history, and 
record jack and panel number therein. 
3y using a No. 127 W split wound re- 
ceiver and a low resistance buzzer, the 
defective jack can be located, just as 
easy as reading your evening paper. Fig. 
1 will give a clear idea of how this is 
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Fig. 2—Break-Down Test Box for Use 
with Ground Testing Circuit (Fig. 1). 


accomplished. After locating and re- 
cording defective jack, take a = switch- 
board plug with cord attached and, after 
passing your regular exchange battery 
through a two-ampere fuse, touch battery 
to tip, ring or sleeve, as indicated, first 
having plugged the cord in the defective 
jack, or any other jack associated with it 
in the multiple. Just tap the battery, 
once or twice, and if the ground is caused 
by a small particle of brass or solder, the 
storage battery will burn the ground 
clear. If the trouble is of a more serious 
nature, the jack will have to be removed 
for investigation. Another method which 
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an be used, with hope of meeting with 
‘onsiderable success, is to pass battery 
through a switchboard lamp, so located 
that it is visible all the way down the 
board; then take a spare plug, entering 


it in all jacks, working it around and 
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observing if it is possible to extinguish 
the lamp in any given jack. The circuit 
is shown in Fig. 3. This method is but 
a substitute, and a poor one at that, for 
you cannot proceed with the same con- 
fidence of ultimate success that you can 
with the receiver method. If you are 
not using this method, snap into it and 
get yourself a receiver and you will con- 
sider it the best investment that you ever 
made. 

Poorly soldered joints on the main 
frame always have given trouble, and too 
great stress cannot be laid on the neces- 
sity of making all joints electrically 
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It has been my observation that good 
telephone service and profits therefrom 
go hand-in-hand. I believe that I can 
say, without fear of successful contradic- 
tion, that if you will show me a tele- 
phone plant that is rendering good tele- 
phone service to its subscribers, I can, in 
turn, show you one that also is paying its 
owners regular dividends. Don’t throw 
an article away simply because it is not 
brand new; and, on the other hand, d 
not use an article after it has reached a 
point where first-class service cannot be 


rendered. The first is rank waste; the 


1 


second false economy—neither of which 
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pertect. Whenever running a new, or 
changing an old, jumper, do not neglect 
to solder both ends immediately. 


A Hint for Magneto Switchboards 

Referring only briefly to the small 
magneto exchange, I would like to im- 
press upon both owner and caretaker the 
necessity of changing the thimbles and 
plugs when they become worn. The cost 
is so small that there is absolutely no ex- 
cuse, except laziness, for permitting the 
plugs and thimbles to become so worn 
that’ an operator cannot touch the board 
for tear some plug or plugs will jump 
out of the jacks. You will have to use 
your best judgment regarding replace- 
ment of worn parts, but there is no ex- 
cuse for permitting a part to become so 
worn that good telephone service cannot 


be rendered to subscribers. 


should be permitted to exist in any tele- 
phone plant. 

The man who has his money invested 
has the right to expect a reasonable re- 
turn on his holdings, and I cannot see 
why a telephone plant should be an ex 
ception to this rule. Good service satis- 
fies the telephone public and reasonable 
dividends satisfy the telephone owner, so 
don’t overlook the fact that good central 
office maintenance will go a long way 
toward bringing about this happy medium 

You will be surprised at the difference 
an application of furniture polish, blacl 
carriage paint and carbon tetrachloride 
will make in the appearance of that old 
offce—and the time required is so slight. 
Let’s brighten things up just a little, as 
we go along, for the telephone-using pub- 
lic, for the owner and, last but not least, 


r ourselves. 








ee Ermer o> 


wae” 











Te RENCE Se a 


Elementary Circuit and Operation 
ot 10,000-Line Powerdrive 
Paneltype System 


By F. J. DOMMERQUE 
(Fellow A. I. E. E. 


In all circuits of the powerdrive sys- 
tems a number of relays of the ordinary 
type are used, such as line and cut-off 
relays, also slow-release relays, but the 
greatest number of circuit combinations 
is effected by so-called “Sequence 
Switches.” <A single sequence switch is 
shown in Fig. 1 and a number of them 
with their electromagnetic coupling to the 
continuously running vertical shaft in the 
ight-hand upper corner of Fig. 2. In 
Fig. 1 at the left-hand end of the switch 
shaft is mounted a disk with a fluted 


edge and a series of cut away portions; 
irranged to co-operate with the imperfor- 


ate portion of the disk is a brush and cor 





respondingly arranged to co-operate with 
the interruptions of the disk is another A” Cam AW. 
cau Can Bruss Assemscy 

brush. This construction may be used to 
complete the circuit for the magnet by 
which the rotation of the switch shaft is ; ‘ 

. Sequence gwitcn, 
controlled while the switch is _ passing l 


trom one position to another Mounted 


sail 
ri 


re he 
64 (OOS oo 


adjacent to this positioning device at the iti tnat . — 


— 
al rg nooeinndee 


extreme end of the horizontal shaft is a 


disk of flexible metal having radially ex 


—a =~ 


tending arms to the outer ends of which 
is secured an annular disk of magnet 


material Arranged with its edge ad 


eal 


_ ; ee - 
; wigs 


jacent to the circumterence of the ver 


tical disk is a horizontal friction disk (see ST he 
‘ h is rigidly fixed to the ver as UH Wibibiti od] at e meet § 8 8. 
: ‘ : ~ i | | * 
tical power shatt The controlling mag- ; F $ Pm ; 
] | ‘ se § A iw Levene eeeee » 
net is located adjacent to the vertical r} ‘ . a 4 ° 
| , ! 7 
disk and is so arranged that when ener- 


cal disk will be attracted 


gized the vert 


against the resiliency of its supporting 
irms into engagement with the horizontal 
disk, and the switch shaft will be rotated 
A number of disks, sixteen in Fig. 1, of 

er or other insulating material, are 
xed to the switch shaft, each one carry 
ing on each side segments of conducting 


material, the shape and extent of which 





depending upon the purpose to which the 


device is to be put. A typical disk or cam 
is Shown helow the switcl I | v l 41S¢ 
i fl ited or A” can 

[he brushes which engage with the 
egments are mounted upon the frame 


{here are tour brushes to each disk. two 


tor each side Che brushes may be vari- 


connected At the right hand end 
he switch shaft is located a disk with 
i cylindrical rim and a pointer which it 


dicates the various positions taken by thx 
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sequence switch during one complet 
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NOTE 
Through error 
these Sender 
Selector 


im the etching as 
Caps, whereas 
they Should be 
ower case. 
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In drawing up the circuit for a 10,000 
line exchange, Fig. 3, only the most 
necessary and elementary connections be- 
tween the switches and other apparatus 
previously described are shown; minor 
features, which, however, would be re- 
quired for the satisfactory operation of 
an exchange, are omitted so as not to 
complicate the diagram. 

In Fig. 3 the sequence switch disks are 
represented by heavy bars with contact 
points above and below to indicate the 
springs. The disks belonging to one and 
the same sequence switch are not ar- 
ranged side by side, but are distributed 
over the diagram to avoid complication of 
lines. The sequence switches (abbrevi- 
ated SS) are designated by the letter R 
with a suffix indicating that part of the 
circuit to which they pertain, thus Rs = 
sequence switch in the sender circuit, 
R»= sequence switch in the incoming cir- 
cuit, Re=sequence switch in the final 
circuit. The disks are designated by the 
letters of the alphabet with the same suf- 
fixes as the sequence switches have. The 

















r INCOMING FRAME 
= xm. y 2", RINGER FID 
t ig + o> — —" a Ss 
“ ST Tals 
aa 6-16 { re wer 
“t HS p Big CST ty SPA] | oe (Go —— 
I aon it et 1 
oes cone 4s an | a — 9B 
tat Yr || Le = : 
~ _* 3 at _8) | ro | hn 2a 
ae ls ee x. mies 
= | | — — I = | Sees wrt, 
i || | pm 8 ae T Yare Lt | 
| Faeroe — a ie en) 
1] ea) ‘ go — 6 a 
| | |} sea Ql 377 ia cm “ste s 
1 . | aes | Eee tite e é 
i re, So fal eS 
c | Lares ae \ = . > 
SM, } ; . ey see Oe | ; A 
Pg TTT Sa tok gt =f , 
= 0 Oe Reis Tt | é 
2 eee 
\ard fs | = : 
SS PTH 
—— ) ] | a ¢ ” a sities j z U 
4 SENDER - Eee 5 | { 
‘ ymbols appear SELECTOR * ob 5 od yy 
i. [ (3 rRIP 
| Le IND. 
| COIL 
16-16) | | 
CREATAS ES See 
lfs | 
Toe BI. Or 
: SIDE «6,48 D —} | 
ol pa 728s Is ge an 
“ SWITCH Uctarazesaqe | tT | y 2 a 
e] {eed LUI | 
+ ia we or re 
Vote rig | |\ee 7] Pes) FI Oa) Fy 
RE ; a) — eae eS fH J+ by He + 
broths | | ~ yo ae! bys sy | COUNTING 
} : | » | t ¢ oo ~*~ 
MAGNET | 1] Mts TY , = a] & RELAYS 
: la} | — — }| L948 70 T - 
2 aE 
a | |t iw, 7C } | ‘ ol 
||| gry — | 
| | ic FatE8U 
i |] | — | 
i |t _ To | 
| pay | Be ae | 
asissihilles el Sees | 
Pak | Ex, j¥S6 re 
“ “o os? | ARYL mh (89 oft fi [709 } 
ar ol Kroes oe 1} elt hee | | 
*lesza|| Pe 2000 Reg; Cte T* brome? | UNIT TES | | 
t. tdi t Ce mat ica S | 
1”) Blan AA -A— 49 eben } = 
orto eh ge Ager STEP Ma ETS 
RE a { P I ‘lowe 
cONTROLY *t —-—— =: 4. A | UNITS 
coy SS Er 
Risctininichesnties oa Se sidewall a 


numbers at the contacts of the sequence 
switch springs indicate the position of the 
SS wherein the contacts are made. The 
numbers on the SS magnet indicate the 
positions wherein the switch 
stays at rest. Two numbers having a 
hyphen between them include all the posi- 
tions between the two numbers. 

Relays are designated by R with one or 
more letters prefixed indicating the char- 
acter of the relay. 

Method of Operation—When the call- 
ing subscriber lifts his receiver from its 
hook, a circuit is closed from battery 
through line relay LR, over armature ot 
cut-off relay TR, through subscriber’s 
station, back over the line to ground at 
the other armature of TR. LR operates 
and completes a circuit from battery 
through stepping magnet STM and arma- 
tures of TR and LR to ground. The 
line finder, which in this description is 
represented by a line switch of the rotary 
type for simplicity’s sake, starts to hunt 
for an idle trunk. The terminals of a 
busy trunk are grounded, and when the 
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test brush finds a terminal without ground 
the stepping magnet is de-energized by the 
operation of TR over a circuit from bat- 
tery through relay SLR, over springs 
3a (1), through TR to ground. The line 
switch stops. 

The operation of SLR completes a cir- 
cuit through line relay ALR (hbattery, 
right hand winding of ALR, springs Cs 
(1), armature of SLR to ground). ALR 
operates and locks over circuit from bat- 
tery, its left hand winding and armature, 
springs Da (1), test brush c of sender se- 
lector to ground in case of a busy sender, 
SS Ra proceeds to position 2 (battery, 
magnet of Ra, springs Aa (1), armature 
of ALR, springs Ea .(1) to ground). 
While the SS Ra moves from position 1 
from battery 
SM, over its 


to 2 a circuit is closed 
through stepping magnet 
armature, springs Fa (134-2), armature 
of ALR, springs Ea (1-6) to 
Stepping magnet SM interrupts its own 


ground 


circuit and causes the advance of the 
sender selector brushes until an idle 
sender is found. With SS Rs in position 
2 the cut-in relay CAR is energized (bat- 
tery, SM and its armature, CAR, springs 
Ga (2-11), ground) and connects the sub- 
scriber’s line to the selected sender over 
the springs Ha (2-10'%) and Ia (2-104 

The relay ALR is unlocked and SS R, 
moves to position 3 (battery, magnet 
Ra, springs Aa (2), armature of ALR, 
springs Ea (1 to 6), ground). Now the 
calling subscriber receives the dial tone 
over an induction coil, the primary of 
which is formed through one winding of 
an induction coil and the arm of side 
switch in normal position, while the sec- 
ondary circuit extends from battery 
through impulse relay, over sender se 
lector b contact and brush, armature of 
CAR, springs In (2-1014), over “b” side 
of the line, through calling subscriber's 
receiver, “a” side of the line, springs 
Ha (2-10'4), armature of CAR, sender 
selector a brush and contact, other wind 
ing of the induction coil to ground. 

The subscriber now dials. Suppose he 
dials the number 7654. The impulse re 
lay in the dial tone circuit is operated 
and closes a circuit from battery, through 
slow release relay VR:, over armature of 

] 


impulse relay to ground. When the dial 
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interrupts the first time the circuit 
through the impulse relay, the slow re- 
lease relay VR: cannot follow and re- 
mains energized. Then a circuit exists 
from battery through 1000s register step 
magnet, over register control switch con- 
tact 1000 and brush, through slow release 
relay VR:, over armature of VR; to 
ground on armature of impulse relay. 
The 1000s register step magnet advances 
the register one step. The same process 
of stepping is repeated seven times and 
therefore, at the end of the first turn of 
the dial the 1000s register will be in posi 
tion 7. After the 1000s impulses have 
been sent the impulse relay is de-ener 
gized; a circuit is closed through th¢ 
magnet of the register control switch, 
which advances the register control 
switch to its 100 contact. 

The subscriber sends the second series 
of impulses. The impulse relay and the 
slow release relays function in the same 
manner as just described and step the 
100s register to position 6. After the 
100s register is set, the register control 
switch is advanced to the 10s contact 
The setting of the tens and also the set- 
ting of the units register is a repetition 
of the same process. Finally, when all 
the registers are set the control switch 
will be on the fifth contact. At the same 
time with the register control switch the 
side switch is stepped; the brush of the 
latter and the brush of the register con- 
trol switch are mounted together upon the 
same shaft and revolve togethe f. 

In this circuit no translator switches 
with double brushes are required; the 
translator switches are mounted together 
with the 1000s and 100s registers respect- 
ively, as shown in the diagram, and are 
moved simultaneously with the registers. 

With the side switch on its third con- 
tact a circuit is closed through the power 
magnet of SS Rs; the SS Rs moves into 
position 2, 

With SS Rs in position 2 and SS R 
in position 3 the fundamental circuit is 
closed from battery through left hand 
winding of ALR, springs J» (3), arma 
ture of CAR (now closed), sender se- 
lector brush and contact, armature of 
counting relay O’, stepping relay ZSR., 
springs Es (2) to ground. Relays ALR 
and ZSR operate. The operating of ALR 
closes a circuit from battery through 
winding of SS magnet Ra, springs A 
(3), armature of ALR, springs Ea (3) 
to ground. SS Ra moves to position 4 
ALR remains operated, because it is 
locked over a_ circuit from _ battery 
through its left hand winding and arma- 
ture, springs Ja (4), armature CAR, 
sender selector brush and contact, arma- 
ture of counting relay O', windings ZSR, 
springs Es (2), to ground. A circuit ex- 
ists now for the up-drive magnet (bat- 
tery, up-drive magnet, springs Fa (4), 
armature ALR, springs Es» (4) to 
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ground). The operation of the up-drive 
magnet causes the incoming frame to 
start the brush shaft on its brush se- 
lection. 

Energization of stepping relay ZSR 
closes a circuit from ground on armature 
of ZSR, over springs Bs (2), brush and 
contact 7 of thousands register, through 
counting relay 3 to battery, counting re- 
lay 3 operates and prepares a circuit for 
counting relay 3' through its winding, 
armature of counting relay 3 to ground 
on springs Cs (2). The ground on arma- 
ture of ZSR, however, causes the count- 
ing relay 3’ to be shunted, and, therefore, 
it will not operate. As soon as the in- 
coming frame commutator brush has 
reached its first conducting A segment, a 
shunt is placed around the stepping relay, 
because the locking circuit of ALR is ex- 
tended over springs Ja (334-4), commu- 
tator segment and its brush the ground. 
ZSR is deenergized, counting relay 3’ oper- 
ates and prepares a circuit for counting 
relay 2. When the commutator brush 
leaves the conducting A segment and 
thereby opens the shunt around ZSR, the 
latter operates again and also counting 
relay 2, which prepares a circuit for count- 
ing relay 2', over its winding, armature 
of counting relay 2 to ground on springs 
Cs (2). The same process of shunting 
the stepping relay, and the commutator 
brush opening the shunt in its advance 
over further conducting segments, repeats 
itself. The fourth shunting down of 
ZSR will allow the operation of count- 
ing relay O', whereby a circuit is closed 
from battery through magnet of SS Rs, 
springs Ds (2), armature of counting 
relay O' to ground. SS Rs moves to 
position 4. 

When SS Rs leaves position 2 the 
lower part of the locking circuit through 
ALR is opened at springs Bs and when a 
moment later the commutator brush en- 
gazes an insulating A segment the line 
relay ALR is deenergized, whereby a cir- 
cuit is completed from battery through 
magnet of SS Ra, springs Aa (4), arma- 
ture of ALR, spring Ea (1 to 6) to 
ground. SS Ra moves to position 5. The 
circuit through the up-drive magnet is 
opened and the circuit through the trip 
magnet is closed, whereby the trip rod is 
turned to release the fourth brush on the 
upward movement of the brush shaft. 

As soon as SS Rs left position 2, the 
springs Cs were opened and the counting 
relays restored. 

With SS Ra in position 5 the funda- 
mental circuit is again completed from 
battery through left hand winding of 
ALR, springs J» (5), brush and contact 
of sender selector, armature of counting 
relay O', through ZSR, springs Es (4) 
to ground. Relays ALR and ZSR oper- 
ate. ALR locks (battery, its left hand 
winding and armature, springs Ja (5) and 


over the previously described path). ALR 


2 


wn 


also completes a circuit from battery, 
through magnet of SS Ras, springs As 
(5), armature of ALR, springs Es (5) 
to ground. SS Ra moves to position 6. 

The operation of the stepping relay 
ZSR in circuit from battery through left 
hand winding and armature of ALR, 
springs Ja (6), sender selector brush and 
contact, armature of counting relay O’, 
through ZSR, over springs Es (4) to 
ground, closes a_ circuit from battery 
through counting relay 3, armature of 
counting relay 3’, translator brushes in 
series, resting upon contacts 7 connected 
to counting relay 3, springs Bs (4), arma- 
ture of ZSR to ground. Counting relay 
3 operates and prepares a circuit for 
counting relay 3’. With SS Ra in position 
6 a circuit is closed from battery, through 
up-drive magnet, over springs Fa (6), 
armature of ALR, springs Ea» (6) to 
ground. The brushrod of the incoming 
frame is moved upward to select the 
proper trunk-group. 

As soon as the commutator brush en- 
gages a conducting B segment stepping 
relay ZSR is shunted and permits count- 
ing relay 3° to operate. On the fourth 
shunting of stepping relay ZSR count- 
ing relay O' is energized and closes a 
circuit from battery through magnet of 
SS Rs, springs Ds (4), armature of 
counting relay O' to ground. SS Rs 
moves to position 5 and by means of A 
cam into position 6. 

The locking circuit of ALR is opened 
and when commutator brush engages an 
insulating B segment relay ALR de- 
energizes, thereby closing a circuit from 
battery through magnet of SS Ra, springs 
As» (6), armature of ALR, springs Es 
(6), to ground. SS Ra moves to posi- 
tion 7, the trunk hunting position. 

In this position a circuit exists from 
battery through right hand winding of 
ALR, over springs Ca (7 to 714), to 
ground. ALR operates and closes a cir- 
cuit from battery, through magnet of 
SS Ra, over springs Aa (7), armature of 
ALR, springs Ea (7) to ground. SS 
Ra proceeds to position 8. 

In position 7% and 8 relay ALR would 
lock over its left hand armature, springs 
Ha» (7% and 8) to the test brush c, if 
the trunk connected to the terminal was 
busy. Assuming the first trunk in the 
group to be busy. Then ALR would re- 
main energized and the brushes would 
hunt for an idle trunk. As there is no 
ground on the test terminals of an idle 
trunk the circuit through ALR is opened 
when the test brush reaches one; how- 
ever, this relay is held in operation long 
enough to permit the brushes to center 
properly by a circuit from _ battery 
through its right hand winding, over 
springs In (8), commutator segment C 
and its brush to ground. As soon as the 
commutator brush strikes an insulating C 
segment ALR is deenergized, the up- 
drive magnet is deprived of current and 
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the brush shaft stops with the brushes 
upon an idle trunk. A circuit exists from 
battery through magnet of SS Ra, over 
springs Aa (8), armature of ALR, 
springs Es (8) to ground. SS Ra pro- 
ceeds to position 10. The trunk to the 
final frame is made busy against other 
hunting incoming frame switches by a 
ground supplied to the test terminal at 
springs Ha (9-16). 

The fundamental circuit is now extend- 
ed to the final frame. With SS Rs in 
position 6 and SS Ra in position 10 a 
circuit exists from battery through final 
line relay FLR, over springs Br (1), 
springs Hr (1), trunk tip terminal and 
brush a, springs Ma (10), armature of 
CAR, sender selector brush and contact, 
armature of counting relay O’, through 
ZSR, over springs Es (6), sender selector 
contact and brush, armature of CAR, 
springs Na (10), trunk ring brush b and 
terminal, springs Ir (1), right hand wind- 
ing of FLR to ground. FLR and ZSR 
operate. ZSR closes a circuit from bat- 
tery through counting relay 1, over arma- 
ture of counting relay 1’, contact 6 and 
brush of hundreds register, springs Bs 
(6) armature of ZSR to ground. Count- 
ing relay 1 operates and prepares a circuit 
for counting relay 1’ through its winding, 
over armature of counting relay 1’ to 
ground on springs Cs (6). The ground 
on armature of ZSR, however, shunts the 
counting relay 1’ and prevents it from 
operating. The operation of FLR closes 
a circuit from battery through magnet of 
SS Rs, springs Cr (1), armature of FLR 
to ground. SS Rr moves to position 2. 
In position 2 current flows through the 
up-drive magnet over springs Dr (2) and 
armature of FLR to ground. The brush 
shaft starts on its brush selection. 

As soon as the final frame commutator 
brush has reached its first conducting A 
segment, a shunt is placed around the 
stepping relay ZSR over springs Br (2), 
and ZSR is deenergized. Counting relay 
1’ operates and prepares a circuit for 
counting relay O. When the commutator 
brush leaves the conducting A segment 
and thereby opens the shunt around ZSR, 
the latter operates again and also count- 
ing relay O, whereby a circuit is pre- 
pared for counting relay O’ over its 
winding, armature of O to ground on 
springs Cs (6). The commutator brush 
advances to the next conducting segment 
and closes the shunt around ZSR again. 
Counting relay O’ operates and closes a 
circuit from battery through magnet of 
SS Rs, over springs Ds (6), armature of 
counting relay O* to ground. SS Rs 
moves to position 7 and by means of the 
ground on the side switch and springs 
Gs (7) to position 8. 

In position 7 of SS Rs the circuit 
through ZSR and FLR is opened at 
springs Es and when a moment later the 
commutator brush engages an insulating 
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A segment, FLR is deenergized, whereby 
a circuit is completed from _ battery 
through magnet of SS Rr, over springs 
of Ct (2), armature of FLR to ground. 
SS Rr moves to position 3. In this posi- 
tion current flows through the trip mag- 
net of the final frame over springs Gr 
(3) to ground. The trip rod is turned 
to release the second brush on the up- 
ward movement of the brush shaft. 


As soon as SS Rs left position 6, the 
springs Cs were opened and the counting 
relays deenergized. 


In position 7 of SS Rs a circuit is 
closed from battery through magnet of 
SS Rs, over springs Gs (7) to ground on 
side switch brush and SS Rs advances to 
position 8. In this position the springs 
Es close again the fundamental circuit 
through ZSR over both sides of the trunk 
and through FLR. ZSR and FLR oper- 
ate. The operation of FLR closes a cir- 
cuit from battery through magnet of SS 
Rr, over springs Cr (3), armature of 
FLR to ground. SS Rr moves to posi- 
tion 4. 

In position 4 of SS Rr the circuit of 
high-speed up-drive magnet is closed 
(battery, magnet, springs Dr (4), arma- 
ture of FLR to ground) and the brush 
shaft is started upward. The operation 
of ZSR completes a circuit from battery 
through counting relay 5, armature of 
counting relay 5’, tens register contact 5 
and brush spring Bs (8), armature of 
ZSR to ground. Counting relay 5 oper- 
ates and prepares a circuit for counting 
relay 5’. 

As the brushshaft advances upward 
the stepping relay is intermittently shunt- 
ed as commutator brush engages conduct- 
ing B segments. The sixth shunting 
allows counting relay O’ to. operate, 
whereby the circuit through ZSR and 
FLR is opened. When the commutator 
brush engages an insulating B segment a 
moment later, FLR is deenergized, bring- 
ing the brushshaft to rest at the sixth 
group of line terminals. 

A circuit is also closed from battery, 
through magnet of SS Rr, over springs 
Cr (4), armature of FLR to ground. SS 
Rr proceeds to position 5. The energiza- 
tion of counting relay O' closes a circuit 
from battery through magnet of SS Rs, 
over springs Ds (8), armature of count- 
ing relay O’ to ground. SS Rs advances 
to position 9 and by means of ground on 
side switch and springs Gs (9) to posi- 
tion 10. 

In position 10 of SS Rs and position 5 
of SS Rr, the fundamental circuit is again 
completed for the selection of the units 
or terminals of the called line (battery, 
lefthand winding of FLR, springs Br (5) 
and Hr (1-6), tipside of trunk and sender 
selector, armature of counting relay O’, 
ZSR, springs Es (10), ringside of sender 
selector and trunk, springs Ir (1-6), 
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righthand winding of FLR, ground). 
FLR operates, locks itself and completes 
a circuit from battery through magnet of 
SS Rr, over springs Cr (5), armature of 
FLR to ground. SS Rr proceeds to posi- 
tion 6. In this position a circuit is com- 
pleted from battery through high-speed 
up-drive magnet, springs Dr (6), arma- 
ture of FLR to ground, and the brush 
shaft is again moved upward. 

ZSR on operation closes a circuit from 
battery through counting relay 4, over 
armature of counting relay 4’, contact 4 
and brush of units register, springs Fs 
(10), armature of ZSR to. ground. 
Counting relay 4 is energized and pre- 
pares a circuit for counting relay 4°. As 
the commutator brush engages a conduct- 
ing C segment, the circuit through FLR 
is intermittently extended to ground over 
springs Kr (6), thereby shunting ZSR 
intermittently to effect the successive 
operation of the counting relays. When 
ZSR has been shunted the fifth time, the 
brushes will be in engagement with the 
fifth line terminals. Counting relay O' 
operates and opens the circuit through 
ZSR and FLR. As soon as the commu- 
tator brush engages an insulating C seg- 
ment the brush set will be accurately 
centered on the terminals and FLR de- 
energizes. The circuit through the up- 
drive magnet is opened and a circuit com- 
pleted from battery, through magnet of 
SS Rr, over springs Cr (6), armature of 
FLR to ground. SS Rr moves to posi- 
tion 8. 

The operation of counting relay O’ 
closes a circuit from battery through 
magnet of SS Rs, over springs Ds (10), 
armature of counting relay O* to ground. 
SS Rs proceeds to position 14. When SS 
Rs leaves position 10 the circuit through 
the counting relays is opened at springs 
Cs and the counting relays deenergize. 

In position 14 of SS Rs a circuit is 
closed from battery through stepping 
magnet of thousands register, over its 
armature and off-normal contact KK, 
springs Qs (14) to ground. The thou- 
sands register shaft returns to normal, 
when a circuit is established over the off- 
normal contact through the magnet of SS 
Rs; the SS Rs moves to position 15. In 
this position a circuit is closed through 
the hundreds register by way of springs 
Qs (15), and the shaft of the hundreds 
register returns to normal, when the cir- 
cuit through the magnet of SS Rs is 
closed again; SS Rs proceeds to position 
16, wherein the shaft of the tens register 
is restored to normal and thereby again 
the circuit through magnet of SS Rs 
established. SS Rs advances to position 
17, wherein the units register shaft is 
restored in the same manner as the other 
shafts and the circuit through magnet of 
SS Rs is closed again. SS Rs moves to 
position 18. In this position a circuit is 
closed through the register control switch 
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magnet, the operation of which restores 
register control switch and side switch to 
normal. In the normal position of the 
side switch a circuit is closed from bat- 
tery through magnet of SS Rs, over 
springs Gs (18) and side switch brush to 
rround. SS Rs proceeds to position 1. 

With SS Rr in position 8 a circuit is 
closed from battery, through test relay, 
over springs Nr (8) to ground. Test re- 
lay operates and completes a locking cir- 
cuit from battery, through its winding 
and righthand armature, over springs 
Mr (8), testbrush and terminal, cut-off 
relay TR of called for line to ground. 
The test relay also closes a circuit from 
battery through magnet of SS Rr, over 
springs Or (8), armature of test relay to 
ground. SS Rr proceeds to position 16, 
the talking position. 

In case the called line is busy, the 
potential on the test terminal of the tested 
line will be insufficient to hold the locking 
circuit closed, and when SS Rr reaches 
position 14, it stops. <A circuit is then 
closed through down-drive magnet over 
springs Gr (14) and the brush shaft 
returns to normal; at the same time a 
busy tone is supplied to the line at the 
spsings Hr (14) and Ir (14), whereby 
the calling subscriber is notified, that the 
called line is busy and he disconnects 

It is assumed that party line ringing by 
positive and negative pulsating currents 
is provided tor. Current supplied to the 
magnet of SS Ra in its position 10 over 
springs La (10) and sender selector brush 
and contact causes the magnet to operate 
SS Ra steps to position 16, the talking 
In this position a circuit 1s 
» (16), 


. 
X in the 


position 
closed from battery over springs | 
armature of relays SMR and HI 
ringing circuit, through winding of ring 
ng relay WR to ground. WR operates 
and closes a circuit from ringing genera 
tor +, through marginal trip relay SMR, 
over armature of CR, ringside of line, 
through bell at A subscriber's station to 
ground. At the same time the ringing 
relay WR places at its upper armature a 


the tip side of the line so as 


ground on 
to short circuit and prevent the sounding 
of the bell at station ¢ 

Assuming the B_ station had to be 
called, then the commutator brush asso- 
ciated with the polarity segments would 
have rested on a conducting polarity seg 
ment, where in the previous Case of the 
desired party being an A party the brush 
ested on an insulated P segment; it all 
depends on the location of the trunk se- 
lected by the incoming frame with respect 
to the polarity segments while SS Ra 
was in position 5. In either case there is 
included in the ringing circuit the wind 
ing of the trip relay SMR, which is mar 
ginal in its action, being energized only 
when the ringing current is strengthened 
by the closing of called line circuit, when 
the subscriber responds to the call. At 
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the moment of response, the trip relay 
SMR opens a short circuit, which had 
previously existed in the described ring- 
ing circuit around the locking relay HR. 
whereupon the latter relay is energized 
opening at its armature another contact in 
the short circuit referred to and closing 
a short circuit around ringing relay WR. 
Ringing relay WR is now deenergized re- 
storing the talking circuit. 

When conversation is finished, the sub- 
scribers replace their receivers. The call- 
ing subscriber thereby opens the circuit 
through his supervisory relay which re- 
leases and closes a circuit from battery 
through magnet of SS Ra, over springs 
La (16), armature of supervisory relay 
to ground. SS Ra proceeds to position 
18, wherein the down-drive magnet is sup- 
plied with current and restores the brush 
shaft to normal. When normal position 
is reached the commutator brush closes 
a circuit through magnet of SS Ra over 
springs La (18). SS Ra proceeds to posi- 
tion 1. 

When SS Ra leaves position 16 the cir- 
cuit through SLR and TR is interrupted 
at springs Ba and both relays deenergize. 
The deenergization of relay TR in the 
calling subscribers line circuit closes a cir- 
cuit from battery through line switch 
magnet STM, over its armature, arma- 
ture of TR and off-normal contact KK, 
allowing the line switch to restore. 

When the line was opened at the in- 
coming frame, relay DR in the fal cir 
cuit was deenergized by its circuit being 
opened at the springs Ha (16) and thx 
incoming brush and terminal. Its de- 
energization closes a circuit from battery 
through magnet of SS Rr over springs 
Lt (16), armature of DR, to ground 
SS Rr moves to position 18, wherein a 
circuit is completed through the final 
down-drive magnet. The brush shaft is 
returned to normal and the commutator 


brush on the Y segment closes a circuit 


through the magnet of SS Rr over 
springs Or (18), whereby SS Re moves 


s 


to position ] 


S. B. Ridge Appointed Sales Man- 
ager of Habirshaw 

New York City—John S. Worley, vice- 

president and general manager of Habir- 

shaw Cable Wire Corp., 10 East 43rd 

street, announces the appointment of 

Samuel B. Ridge as general sales man 


ager of the company 


Any telephone book printed 
may be purchased from the 


BOOK DEPARTMENT of 
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28 East Jackson Boulevard CHICAGO 
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George E. Cullinan Appointed 
Graybar Vice President 

New York City—George E. Cullinan 
has been elected vice-president in charge 
of sales and a director of the Graybar 
Electric Co. He has had 24 years’ serv- 
ice with the Western Electric Co., during 
which time he has risen from a clerical 
position to the post of general sales man- 
ager of the supply department. In his 
new capacity with the Graybar Electric 
Co., Mr. Cullinan will direct the sales of 
an organization capitalized at $15,000,000. 
This company will have 55 branches in 
the important cities throughout the coun- 
try, serving more than 35,000 customers. 
The Graybar company has an ambitious 
sales program, assuming as it does a busi- 
ness which in 1924 amounted to $66,000,- 
000, generally conceded to be the biggest 
of its kind in the world. 

Announcement also is made of the pro- 
motion of Leo M. Dunn to a vice-presi- 
dency in the Graybar company. Mr. Dunn 
will have charge of merchandising and 
accounting. 

New York’s Moving Is a Gigantic 
Job 

New York City—A “moving day” that 
will extend well over four months, and 
is believed to be one of the biggest in the 
history of New York City, began when 
the first contingent of telephone employes 
moved into the new West Street building 
of the New York Telephone Co., the big- 
gest telephone building in the world. In 
all there will be 6,000 officials and em- 
ployes housed in the new building, which 
will be occupied by both administrative 
quarters and central offices. The moving- 
in includes 50 general and sub-depart- 
ments, quarters in fifteen leased and eight 
company-owned buildings being vacated 
when all these departments have moved. 


J. C. Boush, Prominent Inde- 
pendent, with L. M. Berry 


& Company 

Dayton, Ohio—L. M. Berry & Co 
(formerly Craven & Berry), Dayton, O., 
announce the addition to its executive 
staff of J. C. Boush, who has been with 
the Newark (QO.) Telephone Co, the past 
three years. Mr. Boush is well known in 
the Independent field, particularly in Ohio 
where he has filled prominent positions, 
among them general manager of the U. 
S. Telephone Co. and general commercial 
superintendent of the Ohio State Tele- 
phone Co. Berry & Co. handle telephone 
directories for a majority of the larger 
Independent telephone companies in the 


Middle West and East. 


Trezevant, Tenn.—Trezevant  Tele- 
phone Co. is to move into its new ex- 
change building early this year. 











Some Essential Factors of 
Good Public Relations 


By H. F. McCULLA 


Instinctively we weigh the effect of any 
change in general policies or practices 
upon the public relations of our particu- 
lar company. Without knowing just why 
we betray our inherent respect and con- 
cern for the power and influence of pub- 
lic opinion. 

Should we take time to analyze this in- 
herent respect and trace its origin we 
would be surprised at its ramifications 
and at the aged character of the thing. 

At the door of one of the early leaders 
of public utility movement was laid the 
blame for the phrase so often quoted by 
the foes of. the public utilities to the 
effect that “the public be damned.” It has 
been definitely proven that this statement 
was never made, at least in this connec- 
tion, yet it would be difficult indeed to 
say just how far-reaching the ill effects 
of the purported statement have been. 

We have every reason to believe that 
the early leaders in the public utility field 
appreciated the value of good public rela- 
tions and the harm resulting from poor 
public relations. It is true, however, that 
the evolution of the utility industry has 
brought to the attention of utility oper- 
ators an increasing number of factors of 
great importance in their relationship to 
public opinion. It may rightfully be as- 
sumed that the problem of creating and 
maintaining the proper kind of public re- 
lations is today a larger and more com- 
prehensive one than ever before. 

A simple interpretation of the term 
“public relations” indicates that it means 
“the state or condition of the relationship 
that exists between an industry and that 
portion of the public which it serves.” 

This relationship has been very aptly 
likened to a partnership. In this, as in 
any other form of partnership, there 
exists a mutual obligation and responsi- 
bility. This obligation and responsibility 
must be met and fulfilled if the perpetu- 
ity of the partnership is to be assured 
and particularly is this statement true of 
the public utility and the public which it 
serves. 

Public opinion is admitted to be a pow- 
erful factor. Whether for good or evil 
depends upon the state of public rela- 
tions. Properly used this public opinion 
becomes a wonderful defense against the 
ill winds of financial depression or politi- 
cal assailment. Improperly used it may 


become a potential weapon to be used 
against an industry. 

As previously stated an attempt to 
analyze this subject of public opinion as 
it concerns an industry would lead into 
bewildering ramifications. But as in any 
problem, and a problem we admit it to 
be, there will be found fundamental fac- 
tors upon which the structure of the 
question rests. The recognition and ap- 
plication of these fundamentals should 
lead to the successful creation of the de- 
sirable type of public relations. The con- 
tinued and sustained application of these 
fundamentals will result in the mainte- 
nance of these public relations in a de- 
sirable condition. It is our purpose to 
consider here only these fundamental fac- 
tors of desirable public relations and 
leave to your imagination and opinion the 
supplying of miscellaneous factors of 
which there are a number. No effort 
will be made to arrange these factors in 
the order of their diminishing importance. 


Frankness: 

Utilities realize that they have nothing 
to conceal from the public, either that 
portion which they serve or the public at 
large. In fact, the majority of utilities 
realize that the opposite holds true and 
that they have everything to reveal. But 
regardless of how thoroughly any utility 
has been convinced of the wisdom of this 
statement, it must realize that this frank- 
ness must be wholehearted and sincere 
This kind of frankness is best displayed 
by a willingness to admit for example 
that the error in the subscriber’s state- 
ment might have been made by an em- 
ploye of the utility, that the cause of the 
service complaint might be justly laid to 
the failure of equipment, or that the sub- 
scriber’s proffered suggestion might very 
possibly result in an improved equipment 
or service condition. 


Confidence: 

Frankness begets confidence and confi- 
dence is the mainstay of this partnership 
of utility and public. As in the case of 
frankness this confidence must be whole- 
hearted and absolute for this is the only 
type of confidence that will endure and 
grow as time goes on. 


Personnel: 
Utilities are realizing as never before 
the pertinent fact that the personnel of 
the organization, both official and em- 
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ploye, determines the status of the organ- 
ization in the eyes of the public. This 
fact must be impressed indelibly upon the 
minds of all officials and employes and 
they must realize that at all times they, 
in the eves of the public, are the utility 
We cannot deny the fact that the finest 
equipment and the best of service is set 
at naught if the personnel fails in its 


duty. 


Publicity and Advertising: 

In the problem of publicity and adver 
tising two factors must be carefully con- 
sidered, viz: medium of contact with the 
public, and character of publicity and ad- 
vertising matter. Many channels through 
which contact with the public may be 
made are open to a utility and most of 
them are legitimate channels. It will be 
admitted, however, that the official and 
employe group offer the best publicity 
medium, assuming that they are supplied 
with the correct information. News 
papers, pamphlets, placards, inserts, win- 
dow displays, backs of statements, and 
movies all are good mediums of advertis- 
ing and can be used to good advantage 
upon occasion. Advertising copy should 
at all times be of a dignified character 
and thus be in keeping with the intrinsic 
character of the utility from which it 
eminates. Information concerning — the 
particular subject being advertised should 
be complete and should exemplify the 
spirit of frankness and confidence 

Service: 

It should be obvious that one of th 
most important factors in the problem of 
public relations is that of service. How 
ever there are times when it is impossible 
to give better than a fair grade of serv 
ice. It is at such times that the sound- 
ness of the public relations structure is 
severely tried and conclusive evidence 
given as to the wisdom and judgment 
shown by the utility in the building of its 
public relations. 

Happy indeed is the situation if the 
utility operators have built soundly and 
well for then, though the ill winds of 
financial depression of political assailment 
mav blow or service conditions get bs 
yond immediate control, yet the conti- 
dence of the public, which confidence we 
term good public relations, will carry 


through until the crisis is passed. 
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Phantom Circuits and 
Transposing 


In last month’s article, we empha- 
sized the great importance of properly 
balanced coils and circuits; not only 
tl 
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1e outside lines, but also on the in- 














side equipment and circuits. This means 
high insulation, no bad connections or 
, ir: 
joints, and equalized resistance The 
nearer this standard is approached, the 
more efficient and quiet will be the cir- 
ults nd any variation from this con- 
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ourse, produce noise. 
\ disturbing line not only causes 1n- 


terchanve of charges between the two 


wires of the neighboring telephone cir- 
cuit, which effect is called transverse 
induction, but in many cases causes the 
potential of both wires to rise and fall 

th respect to the ground The last 
named effect is known as_ longitudinal 
inductior This cannot be prevented by 
transposing the telephone circuit, but can 
in most cases be reduced by transposing 
the power circuit. The longitudinal in- 


duction does not of necessity cause noise 
unless one wire of the telephone circuit 
is poorly insulated or grounded 

Circuit balance is extremely impor- 
tant and this condition having been es- 
tablished. we are now ready to consider 


YT 1 + 


inductive interference, its causes and its 


remedies. To do this we are compelled 


to consider briefly the theory and laws 
applving to such interference Two dis- 
tinct classes of interference are recog- 


nized and while similar in many re- 
spects, differ greatly in their effects. 
[hese two sources of interference are 
known as. electrostatic induction and 
electromagnetic induction The electri- 
cal disturbance created by the presence 
of a current or voltage on a conductor 
is not always limited by the surface of 
the conductor, but spreads out and af 
fects the space surrounding the condu 
tor \ demonstration of this may be 
made by holding a magnetic needle a 


tew inches awa trom a wire Carrvins 
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a current. The action on another wire 
parallel to the first is shown diagram- 
matically in Fig. 1, which is self-ex- 
planatory Interference conditions vary 
with the nature of the exposure, and the 
following causes among others produce 
such variations. First, changes in sepa- 
ration; second, wires crossing over; 
third, a transformer or tap lead on 
power circuit; fourth, changes in rela- 
tive level of wires; fifth, change in pin 
spacing or conformation of wires; 
sixth, switching point or sub-station; 
and, seventh, transposition in power cir- 
cuit If the electro-magnetic effect of 
the line charging currents is strong, the 
tap lead on the power circuit may con- 
stitute a very important change in ex- 
posure, more especially if the branch 


circuit is a long one. 
Electrostatic Induction 


In Fig. 2 we have a theoretical illus- 
tration of electrostatic induction. When- 
ever an electric conductor as exempli- 
fied by the sphere a in Fig. 2-A has im- 
parted to it an electric charge, any in- 
sulated conductor brought in close prox- 
imity to it will have a negative charge 
positive 


induced thereon from the 


charge of the sphere’ a. During the 
time that a is being charged, a current 
of electricity will flow from b to ground. 


The difference ot potential between b 
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and the ground will depend upon the 
difference of potential between a and the 
ground and the relative capacity of b to 
a and to the earth, and the same con- 
ditions will hold for conductors of any 
length in a direction at right angles to 
the paper. This illustration may, there- 
fore, be assumed to represent the cross 
section of a grounded telephone line 
and a neighboring disturbing wire. 
When the telephone line is metallic 
the condition is shown in Fig. 2-B, both 
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lines being insulated from the earth, yet 
in metallic connection with each other. 
Line b will have a negative charge in- 
duced thereon and line c a_ positive 
charge. Any variation in potential be- 
tween a and the ground will cause a 
current to flow between b and c. The 
frequency will be determined by the 
frequency of the variation of the poten- 
tial between a and the earth. The dif- 
ference in potential between the two 
lines is dependent on the difference in 
the ratio of the capacities of b to a and 
to the earth and c to a and to the earth. 
In view of the fact that lines are usu- 
ally very close together as compared 
with their distance from the earth, the 
difference in these ratios is numerically 
very small in comparison with one of 
the ratios. Hence, the disturbance is 
much less for a metallic than for a 
grounded line. Current in a circuit will 
divide in inverse proportion to the re- 
ceiver and wire impedances, For this 
reason, transpositions never entirely 
overcome interference due to static in- 
duction, but frequently reduce it ap- 
preciably especially if the distances be- 
tween transposition sections are so short 
that the impedance of the wire in one 
of the sections is small compared with 
the impedance of the telephone. Neu- 
tralization of electrostatic induction by 
means of transpositions requires that the 
telephone circuit be thoroughly insulated 
for the reason that the potential be- 
tween a single wire and the ground is 


practicaly the same for a metallic cir- 
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cuit as for a grounded circuit. Hence, 
the grounding of one wire will reduce a 
metallic circuit to the equivalent of a 
grounded line so far as electrostatic in- 
duction is concerned. 

If the interference is due to power 
lines, it means that the power lines will 
have to be transposed through their en- 
tire length so that the capacity of each 
conductor to ground is equal to that of 


the others. Interference from electro- 
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static induction caused by insulated 
power circuits may be reduced by mak- 
ing the telephone line metallic and trans- 
posing the telephone wires. 

Great care must be taken in planning 
such transpositions so that the transpo- 
sition points of the two systems are co- 
ordinated. That is to say, the transpo- 
sition points of the telephone circuit 
should be so placed that each length of 
the parallel between the power circuit 
transposition points will be divided into 
an even number of equal sections by the 
transpositions on the telephone line. If 
two conductors are located adjacent to 
each other or in close proximity there- 
to, so that one comes under the influ- 
ence of the other and one is charged 
positively or negatively with static elec- 
tricity, it will induce electrostatic in- 
duction through the medium of the 
dilectric between the two conductors. A 
charge of the opposite sign on the other 
conductor which is nearest to it will re- 
pel a charge of the same sign as that 
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which is induced to the far end of the 
conductor. If the charge is taken off 
the distributing conductor, the positive 
and negative induced charges which 
have been separated will come together 
causing a surge of electricity in the 
opposite direction. These surges passing 
through any receiver on the circuit will 
naturally actuate the diaphragm of the 
receiver and thereby produce noise. This 


condition is a very common one in ac- 
tual practice as when an alternating or 
pulsating electric light current is on a 
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line in close proximity to telephone 
lines. 

The higher the difference of potential 
of the electric light current and the 
nearer to the telephone wires, the 
greater the disturbance will be. Fig. 3 
illustrates a condition of this kind and 
the arrows show the tendency of the 
current. In Fig. 4 is shown electro- 
static induction and the effect of trans- 
posing the telephone circuit. In some 
ways this is similar to an electromag- 
netic case as unequal charges are in- 
duced on to the two wires which tend 
to equalize by passing through the re- 
Unlike the 
electromagnetic case, however,  trans- 


ceivers and so cause noise. 


position in this case will not entirely 
cure the noise. If the induced disturb- 
ance is not too great, it is nevertheless 
usually possible to make the transposi- 
tions close together and thus reduce the 
flow through the receiver to such a 
small value that it will not produce an 
audible sound. 

Certain kinds of power circuits act 
like a grounded disturbing circuit like 
that shown in Fig. 3 and it is almost 
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impossible to eliminate this interference 
by transposing. This will be made more 
clear by referring to Fig. 4. It will be 
noted that in the center of the line (Fig 
4) for quite a distance to the right of 
the transposition the charge in_ the 
upper wire has a_ tendency to flow 
toward the center, and to neutralize the 
difference in the charge on the same 
wire which is now the lower wire to the 
left of the transposition. The same is 
true of the other wire. Toward the 
ends of the circuit, the neutralization of 
the difference takes place through the 
receivers and still leaves a condition that 
produces noise. 
Electromagnetic Induction 

This type of interference between 
metallic lines is very common and the 
disturbing circuit may be either a power 
circuit or another telephone circuit. An 
example of this, showing electromag- 
netic induction between two telephone 
lines, is shown in Fig. 5. The current 
in conductor 1 will induce a voltage in 
conductors 3 and 4. Ina similar manner 
conductor 2 will induce voltages in 3 and 
4. Since the current in 1 and 2 are in 
opposite directions, the induced voltages 
will also be in opposite directions and the 
net result will be that the voltage in 3 
and 4 will be less than would be the 
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case if the disturbing wire were ground- 
ed. Since 1 and 2 are unequal distances 
from 3 and 4, there will still be a dif- 
ference between 3 and 4 just as in the 
grounded case and as a result a current 
will flow through the receivers, causing 
noise. , 

Whenever a current in a conductor is 
started or stopped, increased or de- 
creased, a difference of potential in a 
neighboring conductor is induced by the 
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changes of electromagnet lines of force 
and if there is a closed circuit in this 
conductor, a current will flow; if not, 
surges of electricity will take place in 
the conductor and any telephone re- 
ceiver in the circuit will be effected 
thereby. In other words, “whenever 
lines of force are increased or de- 
creased and cut a conductor, a difference 
of potential is induced in that conductor 
at right angles to the lines of force, 
being opposite to that of the inducing 
force in direction.” The result of con- 
necting an unbalanced line to a balanced 
exposed line without the use of a re- 
peating coil is shown in Fig. 6 and it 
will be seen from this that the balanced 
line is completely unbalanced unless a 
repeating coil is introduced at the con- 
necting point as shown in Fig. 7. It 
may be noted in passing that the effects 
of the electromagnetic induction are 
small in value as compared with electro- 


static induction, unless the power being 
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transmitted over the line is such that 
the line current is very large. The 
magnitude of the interference due to 
electromagnetic induction varies directly 
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with the magnitude of the current and 
the distance between wires of each cir- 
cuit and inversely with the distance be- 
tween the circuit. 

The pitch of the hum produced in a 
telephone receiver connected to a line 
paralleling a power line is determined 
by the frequency of the alternating cur- 
rent in the power line. The interference 
of a steady hum with a telephone con- 
versation is a factor of the pitch of the 
hum, being a maximum for a pitch be- 
tween 600 and 800 cycles per second. 
The form wave of a generator varies 
and the interference varies accordingly. 
An illustration of voltage wave forms 
is shown in Fig. 8 and it is noted that 
the interference produced by a generator 
having the form wave shown at A, Fig. 
8 will be much greater than the inter- 
ference produced by a generator having 
the wave form shown in B when power 
is delivered to the same circuit. It is, 
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telephone companies when generators 
having wave forms as nearly a simple 
harmonic as possible is used. A 25 
cycle generator delivering simple har- 
monic waves causes practically no inter- 
ference with adjacent telephone lines. 
It is also well to note that not only 
should the insulation of telephone lines 
be of a very high grade, but this is also 
true of the power lines (and _ trans- 
formed) paralleling or interfering with 
the telephone circuit. 
Telephone Line Transpositions 


If two untransposed metallic lines 
will cross talk, there is very much more 
reason to believe that an untransposed 
metallic line and a grounded one will 
cross talk. Even when transpositions 
have been cut in and circuits thoroughly 
balanced, carelessness as in everything 
else or ignorance frequently causes bal- 
anced lines to become unbalanced. <A 
break takes place on the line at or near 
a transposition and the careless or 


ignorant troubleman says wisely (1) to 
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Telephone’s Golden Jubilee. 

It is a long stretch of imagina- 
tion between one wire and two 
crude instruments, used in 1876, to 
seventeen million instruments or 
more, now in use in the United 
States; and, yet, this wonderful 
feat has been accomplished in the 
brief period of fifty years. 

From the first length of cable, 
containing only a few pairs, near 
Attleboro, Mass., to the present 
cable now in use and not larger 
than a man’s wrist, yet containing 
twelve hundred and twelve pair of 
wires, and not costing more than 
one-tenth of the cost per mile of 
cable made in 1888; again from 
less than a half mile of cable in 
use at that time to the cable in- 
stalled last year between New 
York and Chicago, a distance of 
861, seems like a tale of fiction. 

These and many other evidences 
of the rapid evolution of the tele- 
phone industry outrival the most 
fantastic fairy tale ever written 
and make the farseeing Scotsman 
who invented the telephone appear 
to have had a 
“Aladdin’s Lamp,” or one superior 


wonder ful 


to it, tucked away in his fertile 
brain. 

The writer began his telephone 
career when the telephone was 
barely five years old and has 
spent the past forty-five years in 
many lands, always in quest of 
new knowledge and_ experience 
along telephone lines, so it is 
dificult for him to realize how 
quickly this time has passed. 

The present intensive develop- 
ment of population in such a large 
country as ours would have been 
impossible without the telephone, 
automobile and railroads. With 
the coming of the aeroplane 
and radio, still greater changes 
must, of necessity, take place dur- 
ing the next half century. The 
telephone has not merely grown 
with the nation, as in Europe, but 
has helped the nation to grow. 
Without the telephone (primal 
agency of cohesion) the present 
growth of population would have 
been fraught with danger. It is 
conceiveable that a combination of 
radio and telephony will bring to- 
gether not only all sections of this 
country, but the entire world into 
as close cohesion as now exists in 
the United States; and, with the 
application of Christian ideals and 
practice, will yet bring peace to a 
war-torn world—P. K. H., 
March 10, 1926. 











himself, “Oh, well, the lack of one 
transposition won't make any difference” 
or “It’s getting late and I am tired; I'll 
just cut her straight through.” He does 
so, and thus displays his ignorance as 
frequently one transposition more or 
less means the difference between a 
quiet and a noisy line. All long metallic 
circuit lines must be transposed in order 
to neutralize the disturbing influence of 
adjoining wires. It is true that separa- 
tion is the logical and final answer to 
interference or noisy lines, but since this 
is not always possible or practical we 
must apply the best known remedy. A 
metallic line that is not properly trans- 
posed is no better than one which has 
not been transposed at all. Hence the 
objective in making transpositions is to 
so plan them that the inductive influ- 
ence of one wire or circuit is neutralized 
by a transposition before the interfer- 
ence becomes great enough to be notice- 
able in the receiver at either end of the 
circuit. Bearing this fact in mind and 
using a littlke common sense and fre- 
quent testing, it is possible and practical 
to transpose a line to a satisfactory con- 
dition of neutralization without the use 
of formule or laws. It, however, is a 
great help if one understands the aim 
and purpose of transposing and the 
helps which have been passed down to 
us by those who have had large experi- 
ence in this work. 

It is an extremely difficult if not im- 
possible task to present any form of 
transposition which will apply equally 
well to all conditions and hence each 
condition must be studied separately and 
the remedy applied in that particular 
case. The general method of transpos- 
ing, that is, regular transposing, is well 
known and some of the setups will apply 
in most cases, especially in the standard 
transposition sections, as usually the 
most careful work must be done in the 
short sections. It is customary to think 
of a transposition as simply turning a 
circuit over or the other side up. In 
Fig. 9-A circuit No. 1 is one side up 
from a to c and from g to i and the 
other side up from c to g. Another way 
of showing this is by using a dotted 
line representing a metallic circuit and 
using X to represent a_ transposition 
which is shown in Fig. 9-B. In Fig. 
9-C is shown still another method 
whereby one exposed section is shown 
with dotted line and the other section 
with a solid line and an X for a trans- 
position. If desired this may be put in 
with different colored ink so as to make 
the transposition more vivid to the eye. 
In Fig. 9-D the inductive effect is shown 
using the plus and minus signs as indi- 
cated and the number of the pins on the 
crossarm. A system of this kind is very 
convenient in order to check up and see 
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that the induction is properly balanced. 

In order that two circuits may be 
non-interfering the sections or exposures 
must equal the total distance for which 
they are opposite, that is one dotted and 
the other solid. In this case the trans- 
position points are so placed that the 
total distance is divided into eight equal 
sections. Now checking No. 1 circuit 
against No. 2, we find them alike in 
section a-b and opposite in section b-c. 
Again they are alike in section c-d and 
opposite in section d-e. This is shown 
diagrammatically in Fig. 10-D. It is 
not necessary to make up a complete 
record of exposures in this manner, but 
it is well to use'a check of this kind 
when out of balance. The writer has 
found in making transpositions that it is 
a wonderful time saver to make listening 
in tests at all balanced points along the 
line being transposed. If, however, a 
line has been transposed and is still out 
of balance, the trouble can usually be 
located and remedied in the short sec- 
tion if such exists provided always that 
the line has been properly and uniformly 
transposed and that the physical circuits 
and equipment are properly balanced 
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from an insulation and _ conductivity 
viewpoint. The transposing shown in 
Fig. 9 is what is known as the a, b, c 
method, as there are two or more meth- 
ods in use at this time using different 
letters to indicate the transpositions. 

In Fig. 10 is shown a very complete 
illustration which not only covers regu- 
lar transposing, but also phantom 
transposing. This diagram also shows 
methods of making transpositions for 
phantom work. When phantom circuits 


























Fig. 11. 


are built upon physical circuits, the 
transposing of the physical circuits is 
not sufficient to provide a quiet phan- 
tom circuit, hence special transpositions 
for this purpose are made. In the reg- 
ular transposing one turnover is made, 
that is to say, the physical circuits be- 
ing transposed are changed from one ex 
posure to the other. In the case of 
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phantom circuits it is necessary to lift 
or turn over the two physical circuits 
which is really making a double transpo- 
sition. Three methods of doing this are 
shown in Fig. 10. There are also shown 
in Fig. 10 the following combinations 
First, a grounded phantom; second, a 
grounded phantom through a repeating 
coil; third, a metallic circuit phantom; 
fourth, one metallic and one grounded 
phantom built up on two physical cir- 
cuits; and, fifth, one metallic and one 
grounded through phantom on two phys- 
ical circuits with intermediate station. 
There are four elementary or funda- 
mental types of non-interfering circuits, 
as shown in Fig. 11. It will be noted 
that No. 3 in Fig. 9 is type a in Fig. 11 
Circuit No. 2 is type c and circuit No. 1 
is type b and it follows that there will 
be no interference between these circuits, 
and so instead of using eight sections 
for checking purposes, four sections are 
found sufficient. The introduction of 
phantom circuits adds considerable com- 
plication to the process of checking for 
an inductive balance. It is therefore 
found best to do this checking before 


the phantom circuits have been estab- 
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lished or built up. Furthermore, great 
taken where more than one 
that the 


with each 


care must be 
phantom circuit exists to see 
phantoms do not interfere 
other or with any of the 


cuits. In Fig. 12 is 


physical cir 
shown a_ typical 


transposition section for non-phantomed 
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Fig. 12. 
circuits on exposed telephone lines. In 


Fig. 13 is shown the same section for 


phantomed circuits and provides for 
phantoming all circuits. The line is di 


300 


— 


vided as shown into sections of 


feet. The following procedure has been 
suggested in designing transpositions for 


parallel power and telephone circuits by 
Mr. Harold S. 
“1. A 


total amount of 


Osborne 
computation is made of — the 
unbalance which could 
be permitted between each combination 
of circuits on the lead taken two at a 
This 


terms of the 


time unbalance is expressed in 


length of untransposed ex 


posure between the circuits which would 


give the limiting value of induced cur- 
rent, no current being induced in_ the 
rest of the circuit. 


2. The 


each pair of 


total allowable unbalance for 


circuits is reduced by a 
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figure representing the unbalance which 


must be expected to arise from irregu- 


larities with the type of construction to 
be emploved. 

3. The 
the limiting 


remaining unbalance represents 


permissible effect of type 
unbalance in a long length of line 


4. From 


tion of currents along the 


data regarding the attenua 


tele phone cil 


cuits and from the total limiting effect 


of type unbalance a computation is mad 


of the limiting type unbalance per trans 


position section. This sets a direct limit 
on the relative exposure type between 
each pair of circuits.” 

To those desiring to enter into a 


deeper study of this subject it is sug 
gested 


papers 


that one of the most 
Harold S 


complete 


is that by Osborne 
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given before the American Institute of 
Electrical Engineers in 1918, 
TELEPHONE ENGINEER in Octo- 
November 1918. 

Short Sections 


The special or so-called short section 


which ap- 
peared 
her and 


is a transposition system or method hav 


ing a smaller number of transposition 


points than that which is used in the so- 
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called standard section and of necessity 


not so well balanced for interference 


To improve this condition each circuit is 
section 


so transposed within the short 


that it is balanced against all external 


interference. Several types of short sec 


tion are used for this purpose, one being 
three-quarters of a 
halt 


exposures 


for exposures of 
mile or less, one for a mile and a 


or less and still another for 


of from one mile and a half to three 


miles and in some cases it is used for 


exposures running from three to six 
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Fig. 15 
miles. Beyond this distance the stand 
ard section is used These short sec- 
tions are so arranged and fitted together 
that throughout each section the ex- 
posure is practically uniform or in other 


words the ends of the sections coincide 


with the points of change in exposure 


Several types of these short sections are 
shown in Fig. 14. In Fig. 15 is shown 
these sections can 


the manner in which 


be put together. 


Dreadnaught No. 41 Torch of P. 
Wall Mfg. Supply Co. 


Wall Mfg. Supply 
Dreadnaught 


Pittsburgh, Pa 


Co.. makers of blow 
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torches, are circulating an illuminating il- 
lustration that shows at a glance every 
operating part of the new Wall Dread- 
naught No. 41 and gives an insight into 





well-known 


these 


the operation of 
torches. 

Some of the advantages claimed by the 
Wall Company for this new torch are: It 
can be supplied to burn kerosene or gaso- 
line ; it produces a bigger, broader flame: 
time the 


every valve is opened or closed 


the oritice is automatically cleaned by a 
removed and re- 


it is impossible to 


needle, which is easily 


placed if damaged; 
enlarge the orifice or damage the valve 
seat. It is also equipped with a special 
burner patterned after the highly efficient 
Wall Other features, 
common to all Dreadnaughts, include 


seamless steel tank with bottom and all 


furnace burner. 


connections brazed with hard brass spel- 
ter solder: fuel economy ; long life and 
safety. 
New “Star Insulate” Molding 
Compcund of General In- 
sulate Co. 
Brooklyn, N. Y.—General 
Co., 1008-1024 Atlantic Ave., molders of 
“Hi-Heet” (Bakelite) 
have recently developed a molding com- 
flexibility, 
that has never existed heretofore in any 


Insulate 
“Insulate” and 


pound which has a property, 


other molding compound; furthermore, 
it is resilient. Practically unbreakable 
even in the thinnest piece; has excellent 


wonderful mechan- 
and retains a mir 


strength: 
takes 


dielectric 
ical strength: 


ror like polish, its makers state. This 
material, termed “Star Insulate,” can be 
molded with the finest of threads or 


inserts; and into almost any 
thick or thin. It can be tapped, 
drilled or readily as 


metal 
shape, 
sawed almost as 
pieces 
chem- 
such 
“Star 


color ; 


hard wood Furthermore, two 


can be cemented together and the 
ical action 
that they 
Insulate” is made in almost any 


transparent. 


taking place thereby is 


cannot be broken apart. 
also translucent—almost 
\dapted for the molding of telephone re 
ceivers, shells, mouthpieces, ear caps, and 
hundreds of articles for the mechanical, 


electrical, radio or advertising trades. 
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Character Keynote of Industry’s 
Success 
By FRANK A. KNApP 
(Pres. U. S. Independent Telephone Pio 
neers, Pres. Ohio Independent 
Telephone Ass'n) 

The history of the telephone indus- 
try during the past fifty years has been 
such that I am proud and happy to have 
played a part in the upbuilding of a 
business, to which no small part of our 
national prosperity and success has 
been due. 

Looking ahead, | seem to visualize still 
greater things to come in the telephone 
world. The character of the men and 
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women who are devoting their lives to 
this work, means that our business will 
continue to keep a step in advance of 
modern development, and that it will 
continue to discover new avenues of 
usefulness and service to the public, as 
time goes on. 

The general remembrance of the fit 
tieth birthday of the telephone on March 
10, 1926, was not an idle gesturt Nor 
should we forget to recall the immens« 
debt which we, as well as the general 
public, owe to those progressive leaders 
who conceived, organized, builded and 
placed in operation the telephone prop 
erties that today dot our land 


Let us start on the second leg of out 
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Underground is Safest and Best 


By TULLY PONTIOUS, for Thirty Years Plant and Construc 


tion Superintendent of the 


Rochester Telephone Company 
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—not only ‘‘safest 
and best’’ but it's 
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when you use EVER-PROTECT Compound 

THIS SPRING when you do the construction work you need 
make a big place for cable underground. With EVER-PRO 
TECT you can make a lasting and thoroughly satisfactory in- 
stallation without conduit. The cost is no more, and frequently 
less, than that of running aerial cable. 
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journey toward the century mark with 
real confidence in the future of the tel 


ephone industry. 


NEBRASKA CONVENTION 


Officers and Directors Elected at 
State Association’s 27th 
Annual Meeting. 

\t the 27th annual convention of the 
Nebraska Telephone Ass’n held at Lin 
coln, Feb. 23-25, Warren Pratt, of Kear 
ney, was chosen president to succeed R 
FE. Mattison, who died last December 
E. B. Wait, of Comstock, was re-elected 
Kloidy, re- 
cently made field secretary, was elected 
secretary, and W. E. Bell, of Lincoln, 


treasurer. The directors are: r. F 


vice-president; George M 


Roderick, Blue Springs; E. B. Wait, 
Comstock; W. E. Bell, Lincoln; E. D. 
Warner, Scottsbluff; E. C. Hunt, Walt 
hill; J. M. Christensen, Blair; W. R. 
Jehnson, Omaha; Warren Pratt, Kear 
ney, and J. T. Shipley, Imperial 

The registration of 174 represented 47 


companies 


Annual Report of Interstate Utili- 
ties Co. of Spokane, Wash. 

In the annual report of the Interstat 
Utilities Co., Spokane, Wash., Vice-Pres. 
John F. 
of making comparisons with other years 


Davies points out the difficulty 


on account of changed conditions. Thi 
company has been completely refinanced 
and a number of new properties added. 
In spite of heavy expense connected with 
refinancing and consolidation of newly 
acquired companies, the company earned 
$53.548, which was 7% on the preferred 
stock, 8% on the common stock, and a 
small surplus Phe telephone plant had 
a hook value of $1,941,716, while the out 
standing obligations included common 
stock, $450,300; preferred stock and in 
stallments, $283,841 and bonds $1,012,700 
The company had 30 exchanges with 10, 
782 company stations, 1,779 leased and 
locally owned stations and 160) center 


checked toll stations at the close of 1925 





ATTENTION, SALESMEN 


We would like to correspond with 
Salesmen who are calling on the Tele 
phone trade with reference to han 
dling a Telephone device of merit 
nationally known and easily sold on 
its past record, This affords an ex 


cellent line for live wires 


Address W. M. C 
Care of TELEPHONE ENGINEER 
28 East Jackson Blvd., 
Chicago, Ill. 
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Thayer, Trail-Blazer, Lauds 
Pioneer Commercial Genius 
By H. B. THAYER 


Chairman, 


This veat marks the close ot a half 
century of a great public service. During 
forty-five years of that half century, it 


has been my privilege to be employed i 


that service, and so emploved as to give 


me an opportunity to see and appraise 


And | 


opportunity 


the stages of its development. 
later 


record ot the 


have had in years the 


to review the first few 


years 


Studying the visions and plans of the 


first ten vears and their realizations, as 


seen in the light of today’s conditions, too 
much honor cannot be given to the foun- 
ders ot this service As a piece ot con 
tructive work in industrial organization, 


| believe that it is unequalled. The vision 


and foresight {i these founders secms 
prophet 

Bell, the inventor, had this visio1 As 
carly 1878 he made this statement 

“It is conceivable that cables of tele- 


phone wires could be laid underground or 


suspended overhead, communicating by 
branch wires with private dwellings, 
country houses, shops, 


manutactories, etc., 
ete., uniting them through the main cabl 
with a central office where the wire could 
be connected as desired; establishing 
direct Ccommunicatiotr two 
places in the cit Such a plan as this, 
though impracticable at the present mo- 
ment, will, I firmly believe, be the out- 
come of the introduction of the telephone 
to the public Not only so, but I believe 
in the future wires will unite the head 
offices in different cities and a man in one 
part of the country communicate by 
word of mouth with 
part. 
“Believing, as 
will be the 


e 


between any 


May 
another in a distant 
I do, that such a schem« 
ultimate result of the tele 
phone to the public, I will impress upot 
vou all the advisabilitiy of this 
end in view, that all present arrangements 
of the telephone may be, eventually, real 


keeping 


ized in this grand system.” 
Early in 1879, Gardiner Hubbard, presi 
dent of the first telephone 


closed 


oMipan W t 


Statement ot policy with these 
words 

lo conduct all our business in such a 
manner that when the opportunity arises 
we may be ready to furnish telephones 
and enabl with any 
other person in any 


To carry 


anyone to converse 


part ot the country 
into effect this 


this half-century, we 


vision, lool 
ing backward afte 


can S@€E€ that there were art 


I} 


ingements 


essential and unavoidable lere must 


he local operating agencies touch with 


local conditions They must work hat 
moniously for national service, and in 
order to do that, there must be relations 
with a central organization of which the 
function should be co-ordination of meth 
ods and materials; that is, there must bé 


a national organization, centralized only 


to the extent that centralization is neces 


American Telephone and Telegraph Company 


sary to accomplish the purpose. 


That organization was planned and put 
effect within the first ten [ 


Into years ot 


the fifty which have elapsed. It was so 
that 


onditions of the 


well done through all the changing 


other forty years, it 


has survived, unchanged 
It has stood the 
less than 200,000 stations to more than 


15,000,000. 


test of a growth trom 


Then was laid the foundation 





American 
Telegraph Co 


He. B. Thayer, Chairman 
Peli ph ale @ 


the sound policies, sound accounting 


and sound financing which have lived in 


the organization and which have made the 


SCICntihi and physical development ot 


! 


telephony so that, with all due 


possible ; 


redit to the imventor and the scientist, 


we should not forget the commercial 


genius who converts the product of the 
laboratory into the public service. 
Wi hould not forget William H 
and Theodore N. Vail, 
Bell 


who, in perfect col 


great 
Forbes, president, 


general manager, of the American 
lelephone Company 
Inhoratios 


accomplished this in telephony 


Telephone Service is Growing in 
Colombia 

Cartagena, Colombia.—Evidenc: of 

the growing use of the telephone in the 

South American 

s atforded by the 


90 small 


Republic of Colombia 


fact that no less tha 


towns in the Department o1 


Boyaca are now provided with ex 


changes 


Always Room 
for More 


By W. R. McGovern 
(President, Wisconsin Telephone Co.) 
The semi-centennial anniversary of the 

invention of the telephone presents an €x- 
ceptionally fine opportunity to retrospect, 
as well as prospect, on the development 
of the telephone. It seems fair to say 
that on March 10, 1876, when Dr. Alex- 
ander Graham Bell and his faithful 
assistant, Thomas A. Watson, after many 
difficult experimentation and 
much disappointment, were startled on 


years of 


hearing the now historical message—the 
first connected sentence transmitted elec- 
trically : “Mr. Watson, come here; I want 


you,’ the inventor, although endowed 
with great vision, could not have foreseen 
the tremendous value his discovery was 
destined to be to mankind. 

fifty afterward 
17,000,000 telephones are in use in this 


Today years nearly 
country, making possible the carrying on 
of commercial and social intercourse from 
the Atlantic to the Pacific Coast and from 
the Gulf of Mexico into the Canadian 
Provinces, with the speed of lightning. 
The universal use and development of the 
telephone truly has made neighbors of a 
nation. 

The investment in Bell System plant 
and other assets devoted to furnishing 
telephone service, at the end of the year, 
amounted to $2,938,000,000. 
of persons employed, including those in 
the Western 
332,000. 


The number 


Electric Co., was over 

rhe telephone industry is a pioneer in 
the movement for customer-ownership of 
the business. The American Telephone 
and Telegraph Co. has more than 362,000 
stockholders. The 


less than 26 shares. 


average holding is 
The Wisconsin Tele- 
phone Co. has 7,800 stockholders. 

While the past history of the telephone 


is one of unaparallel accomplishment, 
basing a prediction for the future on the 
astounding development that already has 
been 


made, particularly in the past five 


ears, the next fifty years hold much 
promise of increasing, continuing develop- 
saturation no nearer than at 


ment, with 


prese nt 


Tri-State Shows Year’s Progress 
in Live Report 

St. Paul, Minn.—Tri-State Telephone 

ind Telegraph Co. annual report for its 

23d year 

make 


to even the 


is a good example of how to 
a financial statement live reading 
veriest novices at finance, 
and their name is legion in these days 
of customer ownership. 

One of the high spots in the financial 
statement was an increase of $921,197.51 


in investment in physical properties. 
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Pioneers Used Fiint 
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Locks and Powder Horns 


By CHAS. E. WELLS 


(Pres., Oregon Local Telephone Ass'n) 


Something over a year had _ passed, 
following the expiration of Mr. Bell’s 
original patent, in 1893, before I con- 
ceived the idea of embarking in the 
telephone field, and putting Mr. Bell's 
company out of business. 

I was the proud possessor of $1100 of 
my own. I borrowed $400 more from 
my mother-in-law and found a_half- 
dozen friends whom I hypnotized into 
putting up the remainder of the $5,000, 
which, | assured them, was ample to 
build a first-class telephone plant in a 
town of 8,000 people. 

We started in 1895 with 90-odd tele- 
phones (“odd” is the word) made by 
Jim Keelyn of the Western Telephone 
Construction Co. before even Strom- 
berg-Carlson in their little shop in Chi- 
cago dared to make a microphone trans- 
mitter. Those were the days when the 
shadow of the’ Berliner patent was 
abroad in the land. 


We bought a 100-line switchboard 
from Jim, too—twelve inches square, 
with the jacks right behind the shutters 
which were pushed back to place by the 
plug on its way into the jack. While the 
board was only 12 inches square, | can 
assure a waiting world that this repre- 
sented 144 square inches of trouble. 

The telephones were as big as the 
switchboard was small, and intrigued us, 
proportionately. To avoid the Watson 
hook-switch patent, we had to push the 
hook up when the receiver was taken 
off, and the transmitters (round wood- 
en cups, containing a tablespoonful of 
carbon with a carbon diaphragm) were 
built to rotate by hand so as to “un- 
pack” them occasionally. And _ they 
needed it; “pack” was their middle name. 

But, you know, flintlocks and powder 
horns were the regular equipment of 
pioneers; not breech loaders and auto- 
matic pump guns. 

I often wonder what the effect would 
have been on me if some “bird” had 
come along, those days, with a trunk 
full of equipment such as Kellogg and 
Stromberg offer us now. Ho, hum; 
thirty years is a long time! 

That was the inception of the Boone 
County Telephone Co., of Boone, Iowa. 

Shortly after we began operating, a 
gentleman came along who represented 
Barton & Brown, attorneys for the Bell 
people, and informed me, regretfully but 
firmly, that we were infringing several 
of their perfectly good patents. Prin- 
cipal mention was made of that one 
which covered the device of a cord 


weight which pulled the cord and plug 
back into position. 

| remember being much concerned, 
and discussed with the operators the ad- 
visability of substituting elastic of some 
sort in place of the weights, but we de- 
cided to wait until they started some- 
thjng before making the change. We 
never used the elastic. 

But nowadays—out here in Oregon at 
least—the lion and the lamb lie down 
together ; and not quite all the lambs are 
inside the lion. 

Seriously, I regard the position of the 
locally-owned telephone companies 
throughout the country as_ stronger, 
more thoroughly established and more 
substantial than at any time in their 
history. 

Owners and managers of these prop- 
erties, especially those serving towns 
and communities of moderate size, are, 
in the great majority of cases, serving 
their public better and more economical- 
ly than can be done in any other man- 
ner; and they should be slow, indeed, to 
surrender their holdings. 

I couldn’t handle any other business 
if I wanted to; and I don’t want to. 


Telephone Advances from Zero to 
a Universal Necessity 
By W. H. Bryant 

(Pres., Mobile (Ala.) Home Telo. Co.) 

I have been with the industry for al- 
most forty years, have been able to 
watch its development, from the very 
crude apparatus of forty years ago, to 
its present development, when no home 
is complete without a telephone. When 
I think back to the time that I first be- 
came acquainted with the telephone and 
look at it today, I marvel at the prog- 
ress it has made. 


Metropolis of Greatest Telephone 
State Celebrates with Dinner 


The greatest number of telephone men 
and women in any state are in Illinois. 
This state has more than 70,000, includ 
ing employees of Independent and rural 
companies and those of the large manu- 
facturing organizations in Chicago. The 
telephone industry as a whole employs 
about 400,000 persons. On the night of 
the telephone jubilee, March 10, Theo- 
dore N. Vail Chapter No. 1, Telephone 
Pioneers of America, was host at a 
large dinner and entertainment given in 
the refectory of the Hawthorne Works 
of the Western Electric Co., Chicago. 
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Proud of Its Glorious Past; Fu- 
ture Looks Equally Rosy 


By Frank L. McKInney 
(Sec., Ohio Independent Telephone Asso- 
ciation ) 

The fiftieth anniversary of the tele- 
phone industry should be looked upon as 
the conclusion of one stage in telephone 
development; the close of the formative 
and the organization period. 

From this time on, telephone develop- 
ment will continue more and more rapidly. 
Who believes that the American public, 
having discovered the convenience and 
time-conserving ability of the telephone, 
will rest content with even the present 
high quality of service. Are we to sup- 
pose that the legions of engineers, re- 
search experts, electrical wizards and 
others associated with our giant indus- 
try have produced the last word in mate- 
rials and equipment ? 

Not in a million years! 

The telephone saturation point, our 
smallest communities excepted, is just 
as far off today as it was in 1915, when 
many telephone leaders believed that it 
was just around the corner. New prod- 
ucts will be offered by the manufacturers 
in years to come that will open up un- 
dreamed of possibilities to the operating 
companies. 

Those who are identified with the tele- 
phone industry today have many excellent 
things to which they may look forward. 
The trend is toward more adequate re- 
ward for executive genius and ability, 
and the security of telephone investment 
has become a tradition in those communi- 
ties where good management prevails. 

The telephone industry has an honor- 
able and a romantic past. Its future 
should be tair and prosperous 


Comparing Telephones of Then 
and Now, Ask Ovitt; He 
Knows 


ty C. L. Ovitt 


(Sec.-Treas., Vermont Telephone Ass'n.) 
As we near the fiftieth anniversary of 
the birth of the telephone I think back 
to its early days and recall the time, 
more than forty years ago, when I be- 
van leasing instruments of the Bell 
Telephone Co. They then consisted of 
a single-pole receiver and a carbon-but- 
ton transmitter at an annual rental of 
$20 per year, and an added charge of 
fifteen per cent of the tolls transmitted. 
There were very few lines of com- 
munication and the repeating of toll 
messages was common practice. 
Comparing the conditions of today, it 
is hard to realize what would happen to 
the business and social world if we were 
to revert to the conditions then existing. 
The world can well honor the man who 
invented this means of communication. 
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Neill, After the Battle, Sees 
Peaceful Path of Future 


By D. M. NEILL 


felephony in the days before state 
associations, commissions and all the de- 
tails of modern public utility business 
was quite a different road to travel from 
the fenced in, graded and hard surfaced 
highway of the present day. From the 
moment the suggestion for the formation 
of a new telephone company was made 
the air was lurid and the war was on, for 
the Bell Telephone Company with all its 
ramifications was unceasingly on the alert 
and no stone was left unturned in an 
effort to stem the rising tide of Inde- 
pendents. This naturally called to the 
ranks of the Independents a class of 
strong, resourceful, brainy men, men 
with vision and courage who drew their 
inspiration from the free air they 
breathed and the earth they trod upon. 
They were independent in more ways 
than one. 

When the first efforts were made for 
the forming of a state association, some 
half a dozen companies were represented, 
each with troubles of its own and all de- 
siring to be heard first, which meant that 
in the end nothing was accomplished. 
However, it finally dawned upon the 
minds of those most deeply interested 
that the question must be viewed from 
the standpoint of the industry and that 
individual cases must be secondary 

from that time progress was made, 
although with many ups and downs, so 
that today Minnesota has a state associa- 
tion second to none. To such men as 
Moulton, Robinson, Ferguson, Leuders, 
Grieves, Lindquist, Wright, Vollum, Ran 
dall, Clay, Wilcox, Dwelle, Todd and 
others, the state and the industry owes 
much; nor should we forget the fighters 
on the other side, Capt. Wainman, Pren 
dergast, Lane, Freedy, and others who 
guided the destinies of the “telephone 
monopoly” as we were pleased to call the 
Sell company in those days; splendid fel 
lows and “foemen worthy of our steel.” 

The exchanges in the early days were 
largely separate units serving local com 
munities with few or no toll connections 
Finally E. H. Moulton, then president of 
the Twin City 
building toll lines connecting St. Paul 
and Minneapolis with Mankato, Albert 


Telephone Co., began 


Lea and Austin, and later a line to Duluth 
and one through Red Wing to La Crosse, 
Wis. This was a period of rapid de 
velopment and fierce rivalry, often spec 
tacular, and with bitter enmity between 
the contending forces. 

Those were the days of the dollar a 
month telephone and the fifteen cent toll 


I less 


charge for seventy-five miles 


Later came the division of territory be 
tween the Tri-State and the Northwest- 
ern Bell, the latter taking Minneapolis 
and the northern part of the state, and 
the former St. Paul and the southern 
part. Both are now members of our state 





D. M. Neill, whose life of ac- 
tion and achievement came to an 
end last December, wrote the ac- 
companying impression of the first 
fifty years of the telephone 
for TELEPHONE ENGINEER, a few 
months prior to his death. 

Mr. Neill, long prominent in 
Minnesota telephone affairs, and at 
the time ot his death president 
of the state association, vividly 
tells of the struggles of the In- 
dependent Pioneers and their Bell 
opponents in those hectic days be- 


| fore peace came. 











association, and we all dwell together in 
peace and harmony. 

The state association of today with its 
conventions and_ district conferences, 
teaching standards of equipmcnt and eft- 
ciency of service, is transforming the 
former scattered units into a comprehen- 
sive whole that is giving our people a 
wonderful service and placing the indus- 
try in the front rank of modern progress 

STILL GREATER EFFORTS 
What We Have Accomplished 

Should Inspire Us for the 
Future. 
By W. B. T. Bet 
Pres., Northwestern Bell Telephone Co.) 


So fast is the race of progress that 
fifty years slip by almost unnoticed, and 
yet in that time a great, nation-wide tele 
phone system has been built. It is fitting 
that we should pause at this time to re 
view the past and to study the future 

As we look back half a century and 
sec the telephone grow from a luxury 
into a necessary part of Twentieth cen 
tury convenience, we are inspired to make 
still greater efforts to serve the public 

We feel secure in the belief that in the 
next fifty years the telephone industry 
will go forward as far as it has in the 
past. On the 50th anniversary of the tele 
phone, I want to extend my congratula 
tions to other telephone workers, and ex- 
press confidence in still greater achieve 
ments that will be accomplished 


FUTURE SENSATIONS 


“Starved” Company Unable to 
Achieve Its Part in In- 


By W. G. BicKELHAUPT, 
(Pres., Dakota Central Telephone Co.) 


No other service enjoyed by the hu- 
inan family, is so essential to modern 
social and business life, as uptodate tele- 
phone service. What a long, forward 
step telephone service has made in 50 
years. Not only has the mechanical 
equipment been greatly improved but 
also the methods of operation. 

Satisfactory telephone service consists 
not alone in fine office buildings, upto- 
date central office equipment and well 
maintained lines, but consists also of 
well trained, well paid, happy and con- 
tented employes. The human _ contact 
between the “material” part of the com 
pany and the public must be of the “will- 
ing-to-serve” type. 

In 50 years the industry has grown 
from a novel, amusing toy to a real 
business and social necessity; from a 
purely local service to a nation-wide uni- 
versal utility and is on the road to be- 
ing a world-wide enterprise. The real 
foundation of good telephone service is 
adequate rates; no starved company can 
render good service; only a prosperous 
company can function along this line, 
and give the public what they are really 
entitled to: that is, good telephone serv- 
ice. | look for continued improvements 
in the telephone industry, possibly more 
startling than the improvements that 
have been made in the past 50 years. 


SERVICE, OUR TORCH 


Service, Golden Rule and Thrift 
Brighten Prospects. 


By E. D. GLANDON, 
(Sec.-Magr. Pike County Telephone Co.) 


Service, in all the word implies, is the 
most essential element in the telephone 
industry. 

1 good service—Where transmission 
is good and dependable; where equip- 
ment is modern and reliable; where the 
ordinary vicissitudes of business do not 
interrupt it—good service is necessary. 

Interested service—Where the em- 
ployes and representatives of the or- 
ganization are a part of the community 
and interested in it. Where they serve 
having in mind its welfare; having in 
mind those things that will most sat 
isfy the patron; and having in mind that 
their bread and butter is dependent upon 
the company giving to its patrons a mar 
gin of value beyond what it pays for 
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A_ service well worth the money— 
While the servant should be worthy of 
his hire we should not forget that there 
is a danger of seeking rates too high. 
So high that public sentiment may be- 
come less kindly; distribution of serv- 
ice curtailed and recurrence of public 
displeasure take place. 

That family is an exception which 
does not live up to or very near to its 
income, regardless of the amount. Tele- 
phone companies have the same charac- 
teristics; wants are seldom necessities 
and what we want is not always re- 
quired for efficient service. The public 
has a right to a reasonable service at a 
reasonable price and will pay for it, if 
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treated on the principle of the golden 
rule. 

Economic principles cannot be disre 
garded in the telephone game any more 
than elsewhere and units too small, or, 
maybe, too large may impose unrea- 
sonable burdens. If we would be happy 
in our job, we must recognize these eco- 
nomic laws and live close to the people 
we serve. I[f we do, we not only will 
secure satisfactory returns and relation- 
ship, but honor that business which has 
done as much if not more than any other 
to bring enlightenment, understanding 
and happiness to mankind. 

It is indeed a pleasure to have been 
in the telephone business in its making. 


Rich in Record and Promise 
of Help to Humanity 


By C. ASISE 
(President, The Bell Telephone Company, Canada) 


One night many vears ago in Elgin, 
Scotland, a room mate saw a young 
boy manipulating his throat in front 
of a mirror and asked him what it was 
all about and the boy replied, “George, 
some day we will be able to talk by 
telegraph.” The boy was young Alex 
Bell who was born in Edinburgh, 
March, 1847, educated at the Royal 
High School of Edinburgh, the Edin- 
burgh University and then matriculat- 
ed from the London University about 
1867. 


By heredity and environment he 
was peculiarly fitted to solve the prob- 
lem in which even as a young boy he 
was keenly interested. At one time 
his grandfather, his uncle and_ his 
father were Professors of Elocution 
in the three capital cities of Edinburgh, 
Dublin and London. In his earliest 
childhood his attention had been di- 
rected to the subject of acoustics and 
especially to the subject of speech. 
His father’s library was at his com- 
mand and he read all the books upon 
these subjects. He had therefore ex- 
ceptional advantages before coming to 
this country and was acquainted with 
a considerable portion of the literature 
upon such subjects. 

His father, Protessor Alexander 
Melville Bell having lost both his 
youngest and eldest sons, and Alex's 
life being also threatened, he decided 
to try change of climate in the hope 
of saving his life. There had been life- 
long friendship between the Bell fam- 
ily and Dr. Henderson who had come 
to Canada and was then living at Paris, 
Ontario. This friendship decided Pro- 
fessor Melville Bell to come to this 
part of America and the family landed 
in Quebec on August 1, 1870. They went 


directly from Quebec to Paris and 
stayed with Dr. Henderson for about 
one week and then settled at Tutela 
Heights, Brantford, where Alex Bell 
resided with his parents until going to 
United States in October, 1872. 

Before that date, according to his 
own statement the idea of multiple tele 
graphy originated in his mind. 

His holidays in Brantford gave him 
the required time for thought and in 
his own words “the conception of the 
telephone took place during that sum- 
mer visit to my father’s residence in 
Srantford in 1874, and the apparatus 
was just as it was subsequently made 
—a one membrane telephone at cither 
end.” 

It was there that he carried on many 
of his early experiments and in August, 
1876, he spoke from Brantford to 
Mount Pleasant a distance of about five 
miles, and again using his words “these 
experiments at Brantford were the 
first experiments that were really suc- 
cessful in transmitting speech from 
one place to another at a distance.” 
Again he has said, “The telephone was 
conceived in Brantford but born in 
Boston.” The credit of its future won 
derful development rightly belongs to 
United States. It was only an em 
bryonic germ—a small scientific de 
vice of great possibilities. In the judg 
ment of the world at large it was but 
a scientific toy but the inventor him 
self had faith and vision. 

In a speech delivered at Kensington, 
England, on March 25th, 1878, he said 
that “it was conceivable that cables 
of telephone wires would be laid un 
derground or suspended overhead, 


communicating by branch wires with 
private dwellings, country 


houses, 
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manufacturies, etc., etc. uniting them 
through the main cable with a central 
office where the wires could be con- 
nected as desired, thereby establish- 
ing direct communication between any 
two places in a city. Such a plan as 
this, though impracticable at the pres- 
ent moment will, I firmly believe, be 
the outcome of the introduction of the 
telephone to the public.” In the same 
address he predicted that a person in 
one part of the country would com- 
municate by word of mouth with an- 
other in a distant place. While stat 
ing that such ideas at that time ap 
peared to be utopian yet he believed 
that such a scheme would be the ulti- 
mate result. .He impressed upon those 
present the advisability of keeping that 
end in view. 

The feeble infant scarcely able to 
speak has grown into giant propor- 
tions. It has been a living organism 
constantly growing in size and expand- 
ing in its usefulness. It has revolu 
tionized business, annihilated time and 
space; removed traftic from congested 
streets, brought joy and sweetness into 
private life, relief to the deaf, aid to 
surgeons, protection to those who 
travel by the sea and has become an 
intimate part of our daily life. 

During the fifty years there has 
been marvelous development. Neces 
sity has been the mother of invention. 
The ever-increasing demand has com 
pelled the production of means to ade 
quately meet that demand. Today sev 
enteen million people can speak with 
each other with ease and certainty, al 
though scattered over the whole North 
\merican Continent. 

If this is the historical background 
what of the future? It may be said 
with certainty that the service will be- 
come more and more universal It 
will be of increasing value in the con- 
duct of business and will carry protec- 
tion, convenience and pleasure into the 
houses of the wage earner and of those 
of moderate means 

With its handmaidens, the radio and 
the wireless telegraph, it will broaden 
the verge and expand the scope so that 
the whole world will be in touch. It 
may bring about a universal language 
and will be an important agency in 
breaking down national, racial and 
other barriers and thereby do much to 
bring about international peace and 
universal goodwill. 

It is the greatest and most inti 
mate of all public services. It is a 
great privilege to be connected with 
such a far-reaching instrumentality and 
to feel that in the past, in the present 
and still more in the future this means 
of universal communication has been 
and will be a powerful agency for the 
betterment of mankind. 
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Harmonized Industry Sets 
Stage for New Usefulness 


By W. R. ABBOTT 


President, Illinois Bell Telephone Company 


Fifty long time in a human 


life, but a 


vears is a 


very short time in the march 


of the It is said that we are living 


now in an age of rapid material changes, 


ages 


and when we consider the briefness of 


fifty years, it is, indeed, an age of tr 


mendous accomplishment 

The progress of the ‘past fifty years has 
shown its most notable triumphs in those 
discoveries and inventions which have 
contributed to easing the burdens and in- 
conveniences of life. Living conditions, 
both in the cities and in the country, have 
vastly has become a 


been improved It 


enjov what 
luxuries to the 


less And in 


1 . 
Nas advance 


truism that today the poor 


would have been rich a 


half century or ago none 


of these things the been 
more rapid or more notable than in those 


know 


particularly the 


as publi 


ele 


conveniences which we 


utilities, and most 


tric utilities 


The greatest deve lopme nt of electricity. 


today admitted to be the most useful of 
‘ ; ‘ 

the forces at our command, has beet 

within the past fifty vears. Electric light 

and power, electric traction and the tel 

phone have developed side by side and 


have wrought the most profound change 
in the conditions of living to all our 
peopl 

vhich Watson 
March 10 
of the United 


than 17,000,000, 


From the telephone over 
heard the 
1876. the telephone 


first sentence on 
S\ stem 
States has grown to more 

practically all of which are interconnected, 


making one great and complete system of 


communication. Such a thing was bevond 


the wildest conjectures of fifty years agi 


and by the same token what may happen 
m the next ftv vears is likewise beyond 
our own power to foresec 


The weak and inefficient beginnings 


the utility have gradually beet 


te le phone 


superseded by trong and efficient 


organizations giving a service which ts a 


America 


linked the 


marvel to toreigners who visit 


The 


uttermost 


service has 


land 


long distance 


parts of the 


It would be contrary to human nature 


for such things to come to pass without 


ome conflicts of interests, but experience 


has gradually developed permanent stand 


ards and. ideals \ few VCars azo We 
1 } | | 

passed through an unpleasant and prolit 

less contlet. in which rival organizations 


ontended for the business side bv sick 


in the territories. Time has proven 
the folly of 


has taken the 


sam 
such conflicts. Co-operation 
place of this form of com- 
petition and has brought about a friendly) 


feeling between the Bell and Independent 


interests, resulting in better service to the 
public and better maintenance conditions. 
It has also brought about the elimination 
the 


systems by recognition 


the 


of duplicate 


on both sides of increased burden 


borne by the public by reason of such 


duplication. Today we have a regulated 
monopoly so far as the single communits 
is concerned, together with healthy com 
petition between large groups occupying 
This competition 
the 


groups are engaged in the peaceful enter- 


the country as a whole. 


longer destructive, and two 


is no 


of rendering good service and fur 
the 


prise 


ther developing business 


The tele phone began its first tity years 


as a mere scientific conception. One man 


only had any idea of the possibilities 


which lav within it. It enters its second 


fifty vears a fully developed utility, with 
practically unlimited patronage. By the 
quality and extent of the service it gives 
large measure 


it merits and enjoys a very 


Fifty Years Old 
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of public confidence. It also enjoys the 
confidence of the investing public, and 
probably more than any other great 
has enlisted the financial 
support of those whom it serves. It has 
attracted to its ranks a very large body 
and enthusiastic men and 


inspired with high 


organization it 


of intelligent 
women employes, 
ideals of public service and eager to carry 
on the work begun and carried forward 


by the pioneers. In research and devel- 
opment it has made noteworthy progress, 
which is an earnest of new triumphs to 
come in this great field. 

Those who are newcomers in the tek 
phone organization, or who are too young 
to have passed through the trials of the 
past, have missed many great experiences 
But who can tell what is to come and 
what wonderful things are reserved for 
the sight of those now entering the serv- 
ice, or who are to enter in the coming 
The trail 
and the work of the pioneer done. It 


fifty vears. has been blazed 


will be for those who follow to maintain 
the high ideals of public service estab 
lished by the leaders of the past and the 
present and reach out for new opportuni 
ties of usefulness in the greatest public 


service in the world 


and Only Starting 


By E. E. YAXLEY 


Pioneer Independe 


hark 
when the news of Alex 
the 
“Speaking Telegraph,” came from Phila- 
that 
exhibited at the Centennial Exposition, in 
1876, little realized then that that “toy” 
the 


who 


We, of old 
back to the time 


the timers, can 


ander Graham Bell's “Electric Toy,” 


delphia, where invention was first 


eventually would become greatest 


commercial giant of the age 


Little did the writer, a boy at that time 


experimenting with acoustic telephones, 


dream that, ultimately, he would have the 


pleasure of devoting the best part of his 
adding his bit, with the other thou 


life to 


sands of experimenters and engineers 


who have worked out the practical appli 
ation of that marvelous invention, th 
telephone. 

lifty vears! And yet the work is not 
half done—"“tuned frequency,” the ele 


\Millikan’s 


no doubt 


Dr 


COSMIC ray, 


tron, and even amazing 
will 


the 


discovery, the 


} the telephone ot 


1 ; 
« Narnessed to 
future 


| 1 ' 1 ' 
tis but veryv reeently that a marvelous 


advancement has been made in the art of 
For all, 
, 


has all the inherent principles of the tek 


telephony radio atter radi 


phone, except the wires 


[In the old telephone days, our most 


hate d enemy Was 


It was he who tried his level best t 


nt Manufacturer 


“old man Cross Talk!” 


thwart the success of the telephone. With 


his little, weak, sneaking voice, he would 


persist in carrying the secrets of conver- 
How hard we 


sation from wire to wire. 


worked to defeat him, to fence him out, 


to eliminate him! We shielded our coils, 
we twisted our cables and transposed our 
lines—and we finally got him, and he was 


in outcast. 
In desperation, he applied to one of the 


first radio engineers for a job, and, 


strange as it may seem, they put him to 


work. They put him under vocal train- 
ing—with countless electrons to help, and 
littl 
stronger until now, when he speaks, the 


half 


his puny voice began to grow 


thunder of his voice can be heard 


way around the world 


These tiny electrons, playing tag with 


one another around their own particular 
Each has its 


Proton, are great boosters. 


little charge of “negative,” ready to 


hoost the human voice along the telephone 


air 


linc, as well as through the 
“Wired wireless.” as applied to the 
telephone circuit, already is a fact. To 


day scores of conversations are being car 
ried on over one pair of wires at the same 
“wave lengths” that are 
Where is this 
are millions of different 


time by means ot 


only a few meters apart. 
to stop? There 


“wave lengths,” and electrons are legion. 
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The advice of this “old-timer” to the 
young telephone engineer of today is: 
brush up on your metric system; find out 
all about “wave lengths,” and don’t over- 
look the importance of the hustling little 
electrons, for therein lies the great future 
of the telephone. 

There will ever be one fond memory 
in the writer’s mind: that of his asso- 
ciates in the old telephone days—the 
operators, the engineers, the inventors, 
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the publishers, the salesmen, and all the 
rest of the real men who went to make 
up the different ramifications of the tele- 
phone industry. Especially were those of 
the Independent field, men of the sturdy 
type. They were tirless workers for a 
cause that was right; they were fearless 
fighters in the struggle that freed the 
telephone; that put that necessity into 
every home, where before it was only a 
luxury of the rich. 


Fifty Years of Accomplishments 


By C. H. ROTTGER 
(President, Indiana Bell Telephone Company) 


The year of jubilee has come. The 
golden anniversary of the birth of the 
telephone is here. Four hundred thou- 
sand employes and a million investors 
show their faith in the telephone business, 
while a grateful nation proclaims its use- 
fulness. From ocean to ocean, from 
lakes to gulf, we revere the memory of 
Alexander Graham Bell, whose genius 
conceived and hands brought forth this 
wonder working instrument to bless man- 
kind, 

We stand today on the peak of prog- 
ress in the art of telephony. With par- 
donable pride we view the solid founda- 
tion upon which the structure rests, while 
with a confidence born of experience we 
vision greater heights to be attained. 

Fifty years! The lifetime of a single 
generation. During this time the tele- 
phone has grown from a thought to a 
concrete fact. From one telephone to 
more than sixteen millions in this coun- 
try alone. From thirty feet of wire to 
more than forty million miles of wire. 
Irom the confines of a laboratory it has 
spread to the whole world. From two 
instruments, over which only two people 
could talk, to a nation-wide system over 
which a hundred and ten million people 
can talk. From one conversation to fifty 
million conversations daily. From a few 
dollars to billions of capital invested. 
rom one employe to hundreds of thou- 
sands. 

The achievements in the field of tele- 
phony are as great as they are wonderful. 
The men and women who have helped to 
build this marvelous industry are to be 
congratulated for their faith in the future 
of this untried business and their zeal in 
making it a success. 

Even we who have been in the business 
almost from its inception, scarcely realize 
the accomplishments of the past fifty 
years. During this time the growth of 
the telephone has been sufficient to organ- 
ize, finance, build, and equip an average 
of a complete exchange of 1000 stations 
daily. During the past twenty years the 
growth has been an average exchange of 


2000 stations daily. During this period 
we have built thousands of miles of toll 
lines, rebuilt exchanges, improved the 
equipment, surmounted innumerable ob- 
stacles, and perfected an organization that 
takes care of the needs of a nation. 

The telephone has overcome distance 
and made communication instantaneous. 
Its lines reach everywhere. The cities, 
towns, villages, and rural districts are all 
bound into one community, where con- 
versation is as rapid and easy as it .was 
across the street fifty years ago. It has 
become a business and a social necessity. 
It has abolished the isolation of the farm 
and woven the dwellers in our cities into 
one family. To it is due in no small part 
the prosperity of this nation. 

While we have been going forward 
with such rapid strides we have greatly 
helped other industries. We use daily 
more than a million dollars’ worth of 
material, manufactured by others. We 
are heavy consumers of copper, iron, lead, 
zinc, clay, glass, wood, wool, cotton, 
paper and silk products. We stimulate re- 
search and education for we have called 
in the best technical skill of the country 
to help solve our problems, while gradu 
ates by the thousands from high schools 
and colleges find with us a profitable and 
interesting field of employment. 

It is no mean work in which we are en 
gaged. We are not lured by the greed of 
gold, but by the spirit of service. Our 
hearts are in our work. We seek to serve 
our fellow man by placing at his com- 
mand ways and means of dependable and 
instantaneous communication. We seek 
no greater reward. We are entitled to a 
fair return for our services, but both the 
written and unwritten law forbids us to 
profit upon the necessities of humanity 
Ours is an unselfish service. 

On this fiftieth anniversary, the great 
family of telephone men and women 
operators, manufacturers, publishers, and 
investors—can felicitate themselves upon 
the work in which they are engaged and 
be proud of the great industry which 


they have builded. 
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FAITHFUL PAST; FANTASTIC 
FUTURE 


By Frep Coutson 


(Assistant General Manager, The United 
Telephone Company) 


The future of the telephone business 
cannot accurately be gauged from the ex- 
periences of the past fifty years. Th: 
world development of the telephone busi- 
ness does not progress uniformly, but 
rather by leaps and bounds. The fact that 
we have more than sixteen million tele- 
phones in America today does not mean 
that we will have no more than thirty- 
two millions fifty years hence. 

Without our engineers, the business 
would soon become chaotic, but our most 
capable engineers frequently miss their 
estimates by a wide margin. A writer of 
fiction or fantastic stories could draw 
heavily on his most vivid imagination and 
perhaps come as near foretelling the con 
dition of the business fifty years from 
now as our most capable engineer. 

But at whatever point the industry may 
have arrived half a century hence, let us 
hope that all along the way there will 
have been coupled with the business the 
romance of development and satisfaction 
oft service, well rendered, among. the 
many thousands of employes engaged in 
the industry that has been experienced by 
those who have come thus far. 


“SERVICE SPIRIT” FUTURE’S 
GUIDE 


By CHarces P. Cooper 
(President Ohio Bell Telephone Co.) 


All of us connected with the industry 
are reviewing in our minds the many 
wonderful developments and the tremen- 
dous growth of this business of ours. We 
have read with glowing pride the stories 
of the early pioneers and of their many 
struggles to overcome the difficulties and 
obstacles encountered during the earls 
days of telephone service 

As I look back over the many happy 
years I have spent in the business there 
stands out in my mind as one of the 
major features of the industry the “Spirit 
of Service” of the men and women en- 
gaged in rendering telephone service. The 
inspiration coming from this “Spirit of 
Service,” together with the high ideals of 
the men and women engaged in telephone 
work, assure future progress and con- 
tinued development in the years to come. 

I congratulate you and your associates 
on the part you have played in developing 
the telephone industry and in building up 
and maintaining this “Spirit of Service,” 
and trust that in the years to come you 
may continue to share, with the other 
telephone men and women, that real sat- 
isfaction which comes from useful work 
well done. 
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United Kingdom’s First Fifty 
Years Rich in Interest 
By F. G. C. BALDWIN, M. I. E. E. 


[It is fittmg that on such occasions as 
the industry’s semi-centennial telephone 
men should pause a while in their unre- 
mitting and strenuous endeavor to im- 
prove and develop the wonderful appli- 
ance which Graham Bell gave to human- 
ity, and to expend some time in contem- 
plation of the path which has been tra- 
versed, a path littered with the evidence 
of much labor and effort, with indications 
of failures and many monuments to 
success. 

Stimulated by that liberty, enterprise 
and propensity for co-ordination of effort 
which are possessed to such a high de- 
gree by the American nation, telephony in 
the United States has grown to an extent 
which is the envy and admiration of the 
English-speaking peoples the world over, 
ind particularly in the United Kingdom, 
where telephone progress pales into com 
parative insignificance before the devel 
opment so successfully attained on the 
other side of the Atlantic 

Although progress in the United King 
dom has been slow, British telephone his 
tory contains many chapters of intense 
interest, and it is hoped that a very briet 
survey of some of the principal features 
of the growth of telephony in the United 
Kingdom may not prove uninteresting to 
readers of the TELEPHONE ENGINEER. 

It is well known that Sir William 
Thomson, afterwards Lord Kelvin, in 
troduced Graham Bell’s invention to the 
British Association at Glasgow, in Sep 
tember, 1876, and in July, 1877, Sir Wil 
iam Preece, then Mr. W. H. Preece, 
brought over to England the 
\ugust, 1877, 


visited Great 


first pair of 
practical telephones In 
Graham Bell himself 
Britain, where he lectured and demon 
strated the operation of the telephone, 
and he exhibited it to Queen Victoria at 
Osborne House in the Isle of Wight. 

The Telephone Co., Ltd. (Bell’s Pat 
ents) was the first telephone company to 
% floated in the United Kingdom; it was 
soon followed by the Edison Telephone 
Co., of London, Ltd., formed to exploit 
the Edison carbon transmitter and to 
compete with the former mentioned com 
pany. Competition between these two 
companies was fraught with many curi 
ous episodes, but came to an end, under 
most interesting circumstances, by their 
amalgamation as the United Telephone 
Co. in May, 1880. 

The two parent companies established 
telephone exchanges in certain parts of 
the provinces, as well as in London, and 
at almost the same time exchanges were 
opened by independent firms in Glasgow, 
Sheffield, Leeds and Halifax; the names 
of David Graham, John Tasker, Walter 


Emmott, Edwin Blakey and Louis John 
Crossley are associated with the introduc- 
tion of the telephone in these places. 
The first important event after the es- 
tablishment of the telephone in London 
and some of the important cities in the 
English provinces, was the litigation 
which took place between the Crown and 
the United Telephone Co. in November, 
1880, when the telephone was ruled to be 
a telegraph and a telephone message a 
telegram. This ruling of the courts was 
not appealed against by the telephone 
companies, and it vested in the Govern- 
ment virtual monopoly in telephone serv- 
ice and exerted a lasting influence upon 





Mr. Baldwin's interesting com- 
ments on the first half-century of 
the telephone in the United King- 
dom afford a basis for comparison 
of the industry's development on 
both sides of the Atlantic. He is 
recognized as an authority on the 
United Kingdom’s telephone in- 
dustry, aad is the author of “The 
History of the Telephone Indus- 
try in the United Kingdom,” one 
of the notable volumes in the 
bibliography of the business 











telephony throughout the United King- 
dom, The policy adopted, however, did 
not provide for active participation in 
the telephone business by the British post 
office, who issued licenses to approved 
parties to conduct telephone business 

Exciting events transpired in London 
during a short period of competition be- 
tween the United Co. and the Globe Tele- 
phone and Maintenance Co., eventually 
brought to a close by the acquisition of 
the Globe Co.’s business by the United 
Co., and in the same period the patent 
situation assumed an aspect of excep 
tional interest. 

Incidentally, the exchange system 
adopted by the Globe Co. is of more than 
passing interest, inasmuch as it was a 
metallic circuit system and was worked 
entirely by batteries situated at the ex- 
change. It might correctly be described 
as a “common battery signalling, central 
battery speaking” system. [ach cord cir- 
cuit included a separate speaking battery 
and Hunnings transmitters were em- 
ployed. 

The litigation between the United Tele- 
phone Co. and Messrs. Harrison Cox, 
Walker & Co. in 1882, in which the Bell 
receiver and Hunnings transmitter fig- 
ured, was of such profound interest that 
it came to be known as “The Telephone 
Case,” and it is doubtful whether any 
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other patent case has aroused so much 
curiosity and excitement. 

It is interesting to recall that the 
granular carbon transmitter, now univer- 
sally used throughout the world, has been 
developed from the original invention of 
an English clergyman, the Reverend 
Henry Hunnings of the little country vil- 
lage of Bolton Percy, near York; he was 
assisted in its development by Mr. Ed- 
ward Cox-Walker of Darlington, now 
resident at Sleights, near Whitby, and 
enjoying vigorously a well-earned retire- 
ment at the ripe age of 86. 

Superior telephone progress in America 
accounts for the fact that the big prob- 
lems associated with telephony were en- 
countered and disposed of there earlier 
than in the United Kingdom, and the con- 
sequence has been that, when similar 
problems arose in the latter country, the 
solution was already available. This was 
the case notably with the multiple switch- 
board, the dry core cable and the common 
battery system. 

The invention of the multiple is inter- 
esting, especially because multiple switch- 
boards were devised, constructed and 
utilized in London, independently of, but 
almost simultaneously with, the similar 
invention in America. 

Mr. F. B. O. Hawes of the United 
Telephone Company closely applied him- 
self to problems of switchboard construc- 
tion and operation, and he was respon- 
sible for the design and construction of 
two multiple switchboards for London 
exchanges, which were brought into use 
in 1883. Unfortunately for Mr. Hawes, 
however, the Western Electric Company’s 
patents prevented him from developing 
further his ideas. The field of the series 
multiple in Mr. Hawes’ boards was ar- 
ranged horizontally, each panel accommo- 
dating 400 jacks. The test circuit was 
entirely independent of the speaking cir- 
cuit and was operated by means of a test 
thimble worn on the finger of the 
operator. The test signal was given by a 
buzzer. These were the first multiple 
switchboards to be used in the United 
Kingdom. The first Western Electric 
Multiple switchboard was fitted in Liver- 
pool in 1884, for the Lancashire and 
Cheshire Telephone Exchange Co., Ltd. 
It was an earth circuit switchboard with 
plugs and cords overhead. 

Under the auspices of the United Tele- 
phone Co., the holders of the master 
patents, several companies were formed 
to develop, telephonically, the United 
Kingdom, but eventually the whole were 
merged as the National Telephone Co., 
and in 1894 that company was in un- 
disputed possession of the field, except for 
the comparatively small services con- 
ducted by the post office, and set itself 
as vigorously as circumstances would per- 
mit to press forward the development of 
telephony. 


There were some minor and ineffectual 
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attempts at competition about 1889, and 
in 1891 there commenced a protracted 
agitation on the telephone question. At 
this time advocates of municipalization 
directed their attention to telephony, and 
agitated vigorously for municipal tele- 
phone systems to be established. Eventu- 
ally, in order to appease the agitators, 
but, apparently, without any real belief 
in the wisdom of such a policy provision 
was made for municipal telephony in the 
telegraph act of 1899, the National Tele- 
phone Co.’s trunk line system having been 
acquired by the state three years 
previously. 

Only six municipalities availed them- 
selves of the opportunity to establish tele- 
phone systems in competition with the 
National Telephone Co. They commenced 
to give service in the period 1900-1902. 
Four of them were acquired by the post 
office or the National Telephone Co. by 
1907, one in 1913, and the remaining one, 
that of Hull, is the only one which sur- 
vives today. Municipal experiments in 
the realm of telephony were not regarded 
as successful. 

The post office entered seriously into 
the telephone business in 1902 under the 
provisions of the Telegraph Act of 1899, 
confining its attention principally to the 
Metropolitan area and to opening up serv- 
ice in country districts previously un- 
touched; for ten years it worked more 
or less in co-operation with the National 
Telephone Co., and in London built up a 
system which served over 50,000 sub- 
scribers by 1912; the National Company 
served nearly 75,000 subscribers in the 
same area at the same time. 

Ever since the decision of the English 
courts, which gave the government the 
monopoly of telephony in addition to 
telegraphy, it has appeared almost inevi- 
table that the telephone system of the 
United Kingdom should eventually be 
worked by the government, and it has 
been merely a question of expediency as 
to when the change of ownership should 
take place. 

The transfer was consummated in 1912, 
under agreements entered into in 1901 
and 1905, and the National Telephone Co. 
in due course was wound up. The sum 
paid to the company for the undertaking 
was £12,470,264, and the system com- 
prised 1,565 exchanges and 561,738 tele- 
phone stations. 

The Western Electric Company’s com- 
mon battery system was selected for the 
first large exchange opened by the post 
offic in London in March, 1902, and the 
common battery system has continued to 
be employed for such exchanges since 
that time. The important question of 
automatic switching demanded attention, 
however, and in May, 1912, the first auto- 
matic exchange in this country was 
opened by the post office at Epsom. It 
was of the Strowger type. Since that 
date further exchanges, equipped with 
similar apparatus, have been installed; the 
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Lorimer system, the Western Electric 
Rotary, Siemens, The Relay Automatic 
and the Coventry (or North Electric) 
systems have been installed in different 
places, largely for experimental purposes 
on a practical scale. The British post 
office now has 26 automatic exchanges 
giving service to approximately 37,000 
subscribers or about three per cent of the 
total. 

The result of the investigations and 
trials in automatic switching methods 
conducted by the post office now is that 
a standardized system has been evolved 
and in due course will be applied to the 
whole of the country. London, which 
presents problems of a special character, 
and the larger provincial cities, will be 
dealt with by means of the Automatic 
Electric Company's “Director” system. 

Post office policy and latest practice in 
regard to modern automatic telephone 
switching was described very completely 
in a paper read before the Institution of 
Electrical Engineers by Colonel T. F. 
Purves, engineer-in-chief to the British 
post office, as recently as March 5, 1925. 

The comprehensive program prepared 
by the post office for execution upon the 
acquisition of the National Telephone 
Company’s system was, unfortunately, en- 
tirely upset by the advent of war in 1914. 
For more than five years service was car- 
ried on under extreme difficulties. More 
than half the entire engineering staff was 
liberated for war purposes and the ranks 
of the trained operators suffered severe 
depletion. 


| Ci omp etition Spurred Growth 
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Most commodities and services were 
severely curtailed, but it was not prac- 
ticable to ration the telephone service, and 
not unnaturally, great advantage of this 
circumstance was taken by the public. 

The deterioration of plant and cessa- 
tion of construction work due to the war 
was a very serious matter, and even to- 
day, eight years after the conclusion of 
hostilities, the arrears of construction 
have not been overtaken, although every- 
thing possible is being done to that end. 

In 1919 the question of tariffs came 
under consideration, and much public agi- 
tation ensued. After official enquiry into 
the organization and administration of 
the telephone service, support was given 
the post office in regard to the proposed 
rates, and the flat rate, to which the pub- 
lic had clung for so long, was swept 
away, and a general message rate intro- 
duced on April 1, 1921. 

The war naturally caused a marked de- 
pression in the rate of development, but 
it is gratifying to record that the loss 
sustained was retrieved in about four 
vears’ time. In spite of the severe trade 
depression which prevails at the present 
moment, a state of affairs probably un- 
precedented in the history of the United 
Kingdom, normal development has been 
maintained and British telephone engi- 
neers are looking hopefully forward to 
the time, which they believe will be in the 
near future, when the telephone will en- 
joy equal popularity with that which it is 
accorded in the United States. 


By H. W. HUBENTHAL 


Not until twenty years after its inven- 
tion did the telephone become the possible 
great factor of instantaneous, personal, 
individual and universal communication 
that it is today. When commemorating 
the discovery of the principle of the tele- 
phone, we may well commemorate the 
thirtieth anniversary of the real instru- 
mentality that we call the telephone. 

All honor to Alexander Graham Bell 
for what he did. But let’s render unto 
Caesar what is Caesar’s. Let’s give credit 
where credit belongs; to all who con- 
tributed to the making of practicable 
telephone service; to those who, by their 
energies and achievements, under difficul- 
ties, made possible the universal arteries 
of communication which the public now 
enjoys; and, to those who made it pos- 
sible for the great majority of the people 
of this and other countries to have that 
service; to the Independent telephone 
companies, the Independent manufactur- 
ing companies, the Independent telephone 
engineers, the publications devoted to the 
interests of Independent telephone com- 
panies, to the state public service commis- 
sions, to the Independent telephone asso- 
ciations, state and national, all of which 


have had their part in the development ot 
the industry. 

Twenty years after Bell’s discovery 
there were only 350,000 telephones in use ; 
today, there are more than 16,000,000 in 
the United States alone—a growth of 15.- 
650,000 in thirty years or since the Inde- 
pendent telephone managers, manufactur- 
€rs and engineers entered the field. 

It is well, at this time also, to observe 
the possibilities of the new born giant, 
Radio. Although only five years of age, 
more money was expended in 1925 on 
radio than on all telephone extensions and 
improvements. It is only logical that 
telephone people should avail themselves 
of the various possible uses to which 
radio may be adopted—augmenting and 
supplementing telephone service, and 
using it as a by-product. And, again, 
Independent telephone companies pioneer. 
pioneering. They are availing themselves 
of the possibilities in radio; and are un- 
dertaking to give the public the service 
which it desires. They seem to conceive 
that voice and sound transmission belongs 
to the telephone industry, and that to the 
people belongs the freedom of the air. 
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Providence Steered Proneers 
By J. K. JOHNSTON 


a matter of history with most of 
March 10, 1876, the first com- 
the 


[t 1s 
us that on 
plete sentence was transmitted over 
telephone 

If all that was experienced by the early 
pioneers in this wonderful industry could 
would be full of 


had all the 


feebleness 


be described, the story 


romance. Its early history 


elements of crudeness and 


marking infancy, but the industry has 


grown until its greatness has become a 


power on the earth. 
What 


ipon the telephone pioneers that led them 


ul} 


influence was brought to bear 


the business. Was it an a 


to embark in 


cident, or we may better say some provi 


dential circumstance 


In my particular case, I believe it 
should be classed as an accident, and will 
brietly relate the conditions that first 


brought to my attention the telephone. 


One bitter cold day in the winter of 
1894, | was making a drive in a sleigh, 
ibout eighteen miles, and in_ passing 
through the county seat town I stopped 
to get warm at a grocery where a cousin 


of mine was working. He remarked that 


| would treez to death if I made the 
p, and suggested that I might get my 
pa t ver the telephone | hardly knew 
hat he was talking about as I had never 
talked over a telephone 
He insisted on me trying to reach the 
rtv DV telepnone al d, as there w is only 
i p station in the town, he took me 
ind told the operator who was a 
K 1 g tore t e¢ vhether oT 
the i I irty 
MM ( e int thi ver my 
te eve t ry long 
porter it th could 
! ld « i mes 
| \\ ill i t it betore 
gy ft { €1 yrted 
he d mv 1 \l WW 
i r ¢ ri ent to ti 
with 1 took the elve tt the 
ré t and told me t 
illy got started talking 
a dt wout twelve 
| 
le 
| : ‘ that will 
g Vhi ne out of the 
booth I wa ersp g badly as if I 
i er ng il | i est eld DI i 
| da d the clerk and my cousi1 
\ hing ( in remarked that it 
id put ead out of th vindow 
I part ( ibly could have heard InN 
st as well because I talked so loudly 
All the way home and for several days 
i Wari I «¢ ild not torget \ it, to 
1 mind, was one of the most wonderful 
things I had ever heard. It kept coming 
up n itl wi t wl i iw ynde ri 


thing the telephone was. I could not help 
but think that the day was not far away 
when there would be more of them in use. 

The following year one of my chums 
and myself pooled what little money we 
had and started building a line from the 
town in which I lived, a distance of three 
miles, to another small town. People said 
we were crazy, but we begged and bor- 
rowed all the money and credit we could 
secure and keep building lines from one 
town to another until we had a series of 
toll 


Che space allowed me for this memoir 


towns connected with lines. 


by TELEHONE ENGINEER will not permit 


relating my experience in the building of 


these lines, but I want to say that some 
of the most enjoyable times of my life 
was spent in the construction of these 


particular lines 

It has fallen to my lot, in years gone 
by, to be associated with a large number 
personal ac 


of telephone people—my 


quaintance today will number several 
thousand and | firmly believe that tele 
phone people are the best on earth. My 
only regret is that I can not spend 


another thirty years or more in the tele- 


phone business 


Wm. Hubbard Says We Should 
Have Celebrated in 1894 


first interested in telegraphy in 


[ was 


1864 


and am familiar with the history 





RoI] 
i { 


Telephone 
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of the telegraph since its first use in 
1844. Accordingly, I claim full knowl- 
edge of its and 


plishments, and know the records of its 


advancements accom- 
transmitten, spoken words, as early as 
Knowing, too, as we do 
telegraphing 
distances 


the year 1851. 
achievement of 
spoken for unlimited 
without wires, and considering the many 
individuals to whom credit is due in the 
course of this development, I fear that 
no one single person alone invented or 


its latest 
words 


perfected its working. 

And so, I am at a loss to celebrate any 
particular day or date other than that 
of the “first ever transmitted 
over a telegraph wire, which was May 


24, 1844.” 


message 


WILLIAM HvBBARD, 
Pioneer in the telegraph and telephone 


fields, Hubbard Woods, III. 


A Boon to Mankinds Welfare 
and Prosperity 
By Georce R. FULLER, 
(Pioneer, Pres., Rochester (N. Y.) 
ephone Co.) 


Tel- 
At this fiftieth anniversary period of 
the invention of the telephone, my thought 
is that those of us who have served many 
years in helping to provide facilities for 
the communication of speech between dis- 
tantly separated members of the human 
family, have been blessed with the priv- 
ilege of adding in a substantial degree 
to the welfare and prosperity of mankind 
and to the social and economic progress 


of the world’s civilization. 


Officials Receive Buttons in Celebration of the 50th Year 


oF the 7 elephone. 


Vary E. Ouimn 
Company 50 years; 
William J. Bovd 


Left to righ 
, - sth tho 
urer wih The 


Lopina, 


Grace Worley, V 


ulter G. Luscombe, assistant treas 
Varie Cronin, Ruth McClusky, Louise 
easurer, and Mary Freeman 
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WHAT 


1,000,000 stations. It is, 


Canada ’ Part in the cn ge matter for pride that Can- 
Evolution of the Industry ada ranks next to the United States as Alread: 


having the highest telephone develop- the 
By FRANCIS DAGGER bracing over 35,000,000 miles of wires ™e™t in the world. , 
(Supervisor of Ontario's Telephone Sys- and —15.000.000 telephones, Canada’s It is impossible to foretell what the 


tems ) 
Dr. Graham Bell is, himself, authority 





next half century will evolve in the fur- 
ther development of telephony, but past 


- ° e . . ‘— ren ) 

for the statement that the idea of the To the Owners and Employes experience justifies the conclusion that (Vice a 

telephone was conceived in 1874, while : the Independent Telephone greater triumphs are in store for this : 
os ‘ roup: ' é, : 

at his parental home on Tutela Heights, — unrivaled invention, and that within the I am 


3rantford, Ont., and became an accom- 
plished fact in Boston, March 10, 1876. 
Therefore, upon the fiftieth anniversary 
of this wonderful invention, it is in har- 
mony with events that Canada should be 
included in your symposium of tributes 
to it. Words are inadequate to enumer- 


March 10th, 1926, is the fiftieth 
anniversary of the telephone. The 
first sentence was transmitted by 
telephone on March 10th, 1876, 
when Thomas A, Watson, in one 
room of the laboratory of Alex- 
ander Graham Bell, at 5 Exeter 


next few years it will be possible to 
girdle the whole earth and _ bind to- 
gether, in speech, the thoughts and 
actions of every kindred, tongue and 


clime, for the benefit of all humanity 





courtesy 
send this 
since th 
transmitt 
was sent 
long, eX! 
a buildi 


ate the benefits which have accrued to Place, Boston, by means of the CO-OPERATION COUNTS Alexande 
civilization since that day, fifty years telephone with which they were ; aa sage: “C 
ago, when humanity received the gift of experimenting, heard Bell in an- Ohio Is a Good Example of the you.” M 


a sixth sense, viz.: the ability to con- 


other room, say, “Mr. Watson, 


Industry’s Development and 





ing at th 


verse through almost illimitable space come here; I want you. , Progress. : thing he 
with our unseen fellow men. From that day to this the whole By Gustav Hirscn i into the 
+ . . , ‘ en cavi » tele. (Consulting Engineer) ' . 
Io one who has been associated with world has been saying to the tele- ; : on _ i gratulati 
the art for forty-five years, the thought phone, “Come here, we want you. Each year has seen this industry grow, last. the 
is uppermost that, as in the case of our By continuous extension the tele- and the older it becomes the more it be in pract 
other senses, we have become so accus- phone systems of the United comes an instrument which is essential short, th 
tomed to this priceless utility, that we States have increased until now to the lives of our people. Business faint. 
are unable to adequately appraise its there are over sixteen million could not be transacted without serious The on 
value or appreciate the state of chaos telephones In operation. It is im- anserruption, if the telephone were re the begin 
into which the civilized world would be possible to estimate the impor moved; in fact, the average business man communi 
plunged were it to wake up some morn- tance of the part that has been could sooner afford to lock the doors shout or 
. . - . < 
ing to find the telephone no longer avail- played by the telephone industry to his place of business, than to remove social hi 
able for the myriad services dependent in the development of the country. the telephone. It invades the office and eat ie 
. t 
The tele > has become - , : has knit the world closer ee 
upon it. The telephone has become such a the home. It has knit the world close: ae 
It is a long trail back to the days necessity and in such general use together. Its development has brought So gre 
: : : : ‘te j , aoe ia] , ve “nt . pad; lanl ¢ i i 
when the persuasive powers of the pio- that often its value is not fully the development of radio telephony. | : oeaier | 


neers of the service were taxed to the 
limit to convince the public that this 
little instrument could be utilized to ad- 
vantage by business men and in the 
home. It may sound incredulous to this 
generation that, in the early eighties, the 
writer had to offer three-months-free 
trial as an inducement to take service, 
with the understanding that, upon re- 
quest, the telephone would be removed 
without charge at the end of that period; 
while the first prospectus of the Bell 
Telephone Co. of Canada was based on 
the financial possibilities of that under- 


appreciated either by those who 
render the service or by those 
who are served. 

It is therefore proper and de- 
sirable that on this fiftieth anni- 
versary of spoken communication 
by wire the telephone companies 
of the country should call atten- 
tion to the fifty years of telephone 
progress and to the invaluable 
service that is being rendered by 
the telephone companies in every 
community. With this in mind 
the employes of all of the com- 
panies in the Independent group 


saves seconds, minutes, hours of every 
day, and makes the whole world kin 

The Bell Telephone Co. is growing 
tremendously over all this great com 
try. It is, however, not growing any 
faster than the progressive Independent 
telephone companies, serving the publi 
throughout the length and breadth of this 
land 

Ohio always has stood in the fore 
front of the Independent telephone 
movement, and today the telephone com- 
panies of Ohio, Independent and Bell, 
are moving forward every day to a 
brighter and happier future 
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taking reaching an ultimate development Pe. 
. 7 : " aiid »d March 10tt eas bringing 
of one thousand telephones in that Ca- are urged, on March 10th, to wear ax 7 aa 
nadian metropolis, Montreal, which now a “50” button which will be sup- xs 
has over 135.000 subscriber stations. plied them. In this easy way Independents Hastened Industry’s As if 1 
year, yes 


While credit is due to all those who 
have contributed their inventive genius 
to the perfecting of the art of telephony, 
and its offspring, the radio, it will be 
recorded indelibly in history that Pro- 
fessor Bell furnished the indispensable 
key with which to unlock this vast store- 
house of knowledge and convert it into 
a utility without a rival in the service 
of man. We also must accord our 
grateful recognition to that vast army 
of workers to whose ability and faithful 
service the development of this utility 
may be ascribed; a development which 
has given North America a system em- 





every one will be able to partici- 
pate in the celebration of the tele- 
phone’s fiftieth birthday, call the 
attention of the public to the 
value of the telephone industry 
and concentrate the attention of 
all who are engaged in rendering 
telephone service upon the impor- 
tance of our task. 

UNITED STATES INDE- 
PENDENT TELEPHONE 
ASSOCIATION. 

By F. B. MacKinnon, 


President. 








Progress 
By George H. MetTHEANY 


(Sec.-G. M., Lima (O.) Telo. & Teleg 
Co.) 

[ am pleased to join in extending 
hearty congratulations to the entire tel 
ephone fraternity on the splendid prog- 
ress made in all branches of the busi- 
ness during the first half century of tele- 
phone development. 

The rapid progress following the en- 
trance in the field of Independent oper- 
ating and manufacturing companies, has 
been especially noteworthy 


Best wishes for continued SLICCeSS 
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WHAT WILL COME NEXT? 


Already, We Are Talking Across 
the Atlantic with London. 


(Wired, March 8) 
By J. J. 


(Vice Pres A. i Cc” 7. 3d... charge oT 
Development and Research) 


CARTY 


| am glad to take advantage of the 


courtesy of TELEPHONE ENGINEER to 


send this message. It is now fifty years 
since the first telephone message was 
transmitted by electricity. This message 
was sent over a wire less than fifty feet 
long, extending between two rooms in 
a building at 5 Exeter place, Boston. 
Alexander Graham Bell spoke the mes 
sage: “Come here Mr. Watson, | want 
you.” Mr 
ing at the end of the wire, 


thing he said and immediately 


Watson, his associate, listen- 
heard every- 
rushed 
room, expressing jwvous con- 
gratulations to the great inventor. At 
last. the vision of Bell had been realized 
in practice Although: the line was 


short, the words were distinct, though 


faint 

The sending of this message marked 
the beginning of an era in the history of 
communications, an era destined to bring 
about great changes in our business and 
social habits—in fact, destined to ef- 
fect in a vital manner the future of 
civilization 

So great has beer the increase in the 
number of telephone messages in fifty 
ears that in 1926 more than fifty mil- 
lion telephone conversations take place 


each day over the telephone wires in 


These mes- 


sages pass over the wires of all of the 


the United States alone 


telephone companies which are rendering 


such an unexampled§ service to the 
public 

In 1876, there were but two telephones 
in the world. Now there are more than 


16 million telephones interconnected 


in the United States alone and more 
than 45 million miles of wire are spread 
network 


over our country, torming a 


bringing all of our people into speaking 
communication with each other. 

As if to signalize this semi-centennial 
year, yesterday conversation took place 
between New York and London with as 
much distinctness as though the speak- 
ers were a few miles apart, instead of 
Atlantic Ocean 


look forward to the 


being separated by the 

We can, I believe, 
day when our improvements will be such 
that any telephone in the United States 
can speak to any telephone in England, 
or in Europe, or in any other part of 
the world. The vision of such a possible 
achievement is an inspiration to all of 
the men and women in the telephone ser- 
vice wherever they may be. To my 
other 


mind, there is activity ser- 
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vicing the public which promises such 
brilliant achievements in the future. The 
working out of develop- 
ments of the future will be in the hands 
of the hundreds of thousands of tele 


these great 


phone men and women who are render- 
ing such loyal and devoted service to 
the public. To all of these, my fellow 
workers, | send my congratulations and 
felicitations upon what they already 
have accomplished, and upon the still 


greater things which lie ahead of them. 


HELP OR BE HELPED 


This Is the Need cf Independent 
Telephony in Many Quarters 
oday. 
By Harry N. 
(.4 Practical, Pioneer. Telephone Man) 


FARIS 


\fter spending the past week before 
commissions and courts, relative to tele- 
phone “squabbles,” which proper man- 
agement should have avoided, the at- 
tached comes as an honest preachment 
from Harry N. Faris, Southwestern dis 
trict Manager Kellogg Switchboard and 
Supply Co., who has his headquarters at 
Kansas City, Mo., and who has had 24 
vears of constant contact with the in- 
ception and development of Independent 
telephony in the Southwest: 

Twenty-five vears ago the Southwest, 
as regards telephone development, was 
a series of white sheets, waiting to be 
written on by those who were just learn- 
ing to write. 

Many 


many 


mistakes have been made and 
copy-book pages have _ been 
“mussed up” by spilling whole bottles of 
ink. At such cost, many have “learned 
to write,” only to find that the general 
adoption of the typewriter made it neces- 
sary to learn to use a more modern 
method. 

Some willingly have recognized the 
mandates of progress, but too many still 
are wondering why the methods and 
service of 1901 are not more satisfac- 
tory to their patrons 

Thousands of exchanges still continue 
such methods because of an honest belief 
that they are too small to adopt some- 
thing better, and the problem of the 
hour is to provide management which 
will raise such service to a proper stan- 
dard, and stop the economic loss of the 
difference in value between the service 


rendered and that which the patrons 


should be getting. That the tremendous 
total of such losses is coming to. be rec- 
ognized is proved by the general demand 
for a better service in small exchanges, 
regardless of the necessary increased 
cost. 

Every telephone man therefore should 
inquire into his own fitness and prepara- 
tion (or that of his organization) to 
meet this demand for better service, and 


should care for the plant and equip- 
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ment rehabilitations necessarily involved. 

Those who have kept abreast of prog- 
ress and are rendering high-class serv- 
ice for adequate revenue, also should 
realize their duty to extend their knowl- 
edge and experience to the now mis- 
managed or non-managed properties— 
and there are, indeed, few who should 
not either help or be helped to bring 
about the 
needed. 

The time almost has arrived when tel- 
ephone plants will be operated to serve 
the patrons efficiently, rather than to 
enable some individual, or group of in- 
dividuals, to “make a living,” and it is 
in order for each individual and com- 
pany to consider whether they are in 
the class that should help or in that 
which must receive and accept help, in 
order to put Independent telephony in 
the position which it rightfully should 
occupy. 


improvements so generally 


TELEPHONES; PROSPERITY 


As the Two Go Hand in Hand, In- 
dustry’s Outlook Is Bright. 
3y GrorGE A. SCOVILLE 
(Vice-Pres.-Sales Mgr. Stromberg- Carl- 
son Telo. Mfg, Co.) 

We, the Stromberg-Carlson Telephone 
Manufacturing Co., take especial interest 
in the observance of the fiftieth anni- 
versary of the telephone 





industry, as 
our company has been actively engaged 
in the development and manufacture of 
telephones and telephone equipment for 
The history of 
the telephone has been the history of 


more than thirty years. 


this company and, so it is, that in cele- 
brating the growth of the telephone in- 
dustry, we also are celebrating the 
growth of our company. 

To those who look back at the devel- 
opment of the telephone, it may at first 
appear that its growth and perfection 
have been slow. It is only when the 
development of the telephone is exam- 
ined in detail that this appears true. 
However, when the industry is consid- 
ered in its entirety, it is readily realized 
that the telephone industry has made 
phenomenal strides, and has surmounted 
tremendous obstacles in the fifty years 
of its existence. 

The telephone industry has a touch of 
romance about it that is well to remem- 
ber at this time. The early telephone 
men were adventurers in every sense of 
the word. They embarked upon a new 
field just as uncertainly as did the early 
adventurers who conquered new lands 
and claimed them for their sovereigns. 

The history of our own company is a 
striking example and one which we like 
Alfred 
Androv Carlson, founders of our com- 


to remember Stromberg and 


pany, both were Swedish emigrants, 


having come to America, 
ho had some telephone ex- 


separately. 


Stromberg, w 
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perience in his native country, almost 
immediately entered the employ of the 
Chicago Telephone Co. There, he met 
Carlson and formed a friendship which 
later became a partnership and formed 
the nucleus of our present organization. 
These two men safely can be called the 
fathers of the Independent telephone 
movement, for they had the courage to 
set up business at a time when the few 
telephones that were manufactured were 
the product of monopolistic concerns. 

As to the future, we feel that there is 
nothing but an optimistic outlook. As 
in many industries, new construction in 
the telephone field comes in cycles and 
for a time, particularly during the war 
when almost no new work was under- 
taken, progress was halted. For the past 
few years, however, there has been a 
period of busy development and the com- 
mercial and industrial prosperity of the 
country as a whole, augurs well for the 
future of the telephone industry—for 
without the telephone business would be 
handicapped. 


AN IMPORTANT FACTOR 


Distributing Organizations and 
Their Part in Development of 


the Telephone. 
By A. L. Sait 
(Pres., Graybar Electric Co.) 

“Great as was the ambition of Alex- 
ander Graham Bell, the results of his 
patient and skillful study far exceeded 
his fondest dreams.” Thus Albert Lin- 
coln Salt, President of the Graybar 
Electric Co. and one of the early pio- 
neers in the telephone industry, eulo 
gizes the man and the industry which 
he started exactly half a century ago. 

“It is fifty years ago this month since 
the birth of the telephone. How well 
I remember the ridicule to which Bell 
and Watson were subjected during the 
period of experimentation, and how diff- 
cult it was to obtain the money with 
which to exploit the business! But that 
little toy has become the nation’s most 
valuable asset. What would we do with- 
out it? It is really the cheapest and 
most efficient commodity in the world. 
We get value received every time we 
place a telephone receiver to our ear. 
Could such men as Bell, Vail, Hubbard, 
Forbes, Hudson and hundreds of others 
who assisted in the early development 
work be with us today, they would 
stand aghast at the tremendous part the 
telephone plays in our business and so- 
cial activities. And yet, we have hardly 
scratched the surface of the possibilities 
of telephonic communication. 

“There is going on at the present time, 
for example, a phase of development 
work which is playing a vital role in 
making the telephone of ever greater 
importance to modern civilization. I 
refer to the splendid distributing organ- 
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izations that have been built up to supply 
not only telephone instruments hut that 
vast group of accessories so necessary 
to the companies furnishing telephone 
service to this country. 

“Telephone transmitters, receivers and 
induction coils are vitally important in 
themselves, yet a transmitter in itself 
could never pick up a sound wave with- 
out a battery, and without wire and 
cable, the sound wave never could be 
transmitted to some other point. With- 
out switchboards, it would be impossible 
for one station to talk to any one of the 
millions of other stations. Without 
poles, crossarms and insulators, it would 
not be possible to bridge the space be- 
tween central offices. 

“The selection, purchase and distri- 
bution of all these accessories consti 
tutes a gigantic business in itself. ‘Pur- 
chase engineering’ has come into its own. 
As a result, the handling and storing of 
telephone accessories and equipment has 
been developed into a particular science. 

“Out of this supply side of telephone 
development, has grown the electrical 
distributing business. Only a few years 
ago the Western Electric Co. as a man- 
ufacturing, distributing and supply com- 
pany, discovered that it was serving so 
many customers outside the Bell System 
that it was necessary to organize a sep- 
arate department to handle this part of 
the business. This department, known 
as the Supply Department, grew stead- 
ily until on January 1, 1926, it was 
incorporated separately under the name 
Graybar Electric Co. It has been told 
before, how this name “Graybar” came 
to be selected and I can say as an ‘in- 
sider’ that this corporate product of 
those two splendid Americans, Elisha 
Gray and Enos M. Barton, who laid the 
basis of our company, carries a personal 
warmth to the heart of every member 
of our organization.” 


Looking Backward—and 
Forward 
By Jay G. MircHe ct, 

(Sec’y, Jllinois Telephone Ass'n) 

For centuries, a year comprised 365 
days. Have conditions changed so that 
it is impossible to say in any accurate 
way what a year now may be? Sea- 
sons come and go, as they always have, 
but the progress of civilization more 
rapidly. Lite, as a matter of modern 
living and not of merely existing, is 
greatly extended in scope, and the 
period of a year today is difficult of 
determination—if new standards of com- 
parisons may not be discovered. 

Expansion of the hour and the day 
is due to simplification of the mechanics 
of living, if such an expression be per- 
missible; due to those things which 
lengthen time by increasing speed, by 
annihilating distance, by facilitating com- 
munication—those things which fill out 
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the measure of existence by increasing 
comfort or rather by decreasing dis- 
comfort. 

Foremost in the ranks of such agen- 
cies is the Telephone, and the other 
Public Utility Services. 

It seems incredible that an agency of 
such great human conservation as the 
telephone is but fifty years old. Almost 
every activity and interest of life is 
moulded into its present form because 
of intimate relationship with the telephone. 
Were this wonder-worker eliminated, 
the result immediately would be demon- 
strated in unworkable complications and 
retardation of life that would be the 
cause of incalculable financial loss. It 
also would involve a hardening in the 
conditions of life, a shrinkage in the 
efficiency of humanitarian organizations, 
and a tremendous toll in lost and _ shat- 
tered lives. 

Fifty years! Truly the telephone has 
made it necessary to revise our notions 
of the duration of life. It has annihi- 
lated distance until our conception of 
space has well nigh been destroyed. It 
carries the burden of much of the world’s 
work; a load for the carrying of which 
there is no substitute. It brings words 
of cheer to the wanderer. It relieves 
the anxiety of the traveler, far from the 
home circle. It amplifies life and aug- 
ments the scope of living. 

Can the vision of the young experi- 
menter who on March 10, 1876, called 
his assistant from a distant room by 
speaking to him over the electric tele- 
phone for the first successful commu- 
nication over the medium in all history, 
be gauged by the vision of ordinary mor- 
tals! An imagination which reached 
out, grasped the possibility and demon- 
strated its success was his. Can any- 
thing be uttered which will adequately 
gauge the tremendous benefit that the 
world has derived from the work of 
this enthusiast with a vision? 

One hundred and fifty years ago this 
nation was born and assumed its place 
among the nations of the world. Its 
rise to power and wealth also has wit- 
nessed the greatest advances ever made 
in the standards of living. Within the 
last fifty vears, the great public utility 
services—foremost among’ them __ the 
telephone—have been developed. Let 
us thank God that our lot is cast in a 
country where there is every inducement 
for men of vision and imagination to 
persist until their dreams become 
realities. 

Fifty years ago the telephone was 
born. Its conception in the fertile brain 
of Alexander Graham Bell was before 
that. It has taken up and carried life 
farther and farther from mere exist- 
ence. Let us pause to sense the obliga- 
tion placed upon us at this time by our 
connection with this great agency of 
progress. 
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Evolution, Not Revolution, 
Keynote of Telephone Progress 


By P. KERR HIGGINS 


The writer is reminded that this is the 
Golden Jubilee vear of the telephone. It 
seems only yesterday since he began his 
career aS a boy operator in Septembe r. 
1881 Prior to that time he was in the 
sritish Government telegraph service for 
a short time, but was attracted to the new 
invention which was then just: beginning 
to be installed in Glasgow, Scotland. It 
is a long step between hardly intelligible 
conversation between two rooms to a per- 
fectly plain, easy conversation not only 
between the extremes of our own coun- 
try, east and west, north and south, but 
between this and other countries, even to 
another continent. This has all been ac- 
complished in a quiet and orderly manner 
so that few of us realize just what a 
great miracle has been performed in our 
midst. The early vears were devoted to 
commercializing the telephone, but during 
the last twenty-five or thirty years mar 
velous and undreamed of improvements 
have taken place. Wonderful as the past 
has been there is still a bright future 
ahead and especial attention is now being 
given to the use of the radio as an 
auxiliary to the telephone and has tre 
mendous possibilities for the 
While 


takes many steps to make progress pos- 


luture 


milestones indicate progress, it 
sible. This seems especially true in this 
art. Development in telephony did not 
come in leaps and bounds but by deliber 
ate and persistent study and _ research 
The Independent movement, both manu 
facturer and « perator, deserve great credit 
for spurring the Bell company inte 


ction, but we are forced to admit that 


most of the important advances in the 
telephone art were made directly or in 
directly by the Bell interests. The Inde 

pendents, however, were not idle and had 


a hard row to hoe as may be seen in the 





struggle of the automatic and semi-auto 
matic (machine switching) for recogni 
tor This new departure in telephony 
as only been fully recognized during the 
past tteer ears as ssential the 
arger cities o meet the demands of 
the smaller exchanges, the C-A-N_ has 
been devised and put into practical use i1 
a large number oi exchanges. The write 
believes that hi stem Nh vondertful 
ture nd is the answer to the ce tul 
i d ¢ omic ( ti I the n il 
xchat J ¢ 
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Improvements in telephony looked at in 
periods of years may be considered revo- 
lutionary, but close examination reveals 
the fact that taken month by month, it is 
evolutionary rather than revolutionary. 
America leads in the “Telephone Habit.” 
We grew up with it, and we tear it down 
to make improvements, regardless of loss 
or cost. In Europe and elsewhere the 
telephone was imported—they hesitate to 
tear down and conserve much better than 
we do. However, this retards progress. 
This is a new country with a people com- 
posed of a fine mixture of all nations, 
while Europe is age old and much slower 
in their movements. In this country our 
clocks are constantly calling on us to “get 
there,” “get there,” while our old grand- 
father’s clock typical of Europe with 
their slow deliberate motion tells Europe 
“Take your time, take your time.” 

Space forbids me to go into any of the 
details covering the wonderful evolution 
of the telephone and I must therefore 
content myself with touching only the 
high spots in its march arross this cen- 
tury. The first telephone the writer re- 
receivers in 
Scott's mill, Glasgow, Scotland, in 1880 
and connected between the offices of the 


members was two clumsy 


mill. The mill people were not satisfied 
and wanted to extend this to a greater 
In 1881 or 


1882 the writer cut in series with the line 


distance and make it louder 


a wet cell known as the LeClanche cell 
composed of a square glass jar contain- 
ing a carbon plate and an agglomerate 
block on each side tied together with a 
rubber band to insulate from the square 
zinc rod. The solution was sal-ammoniac 
and water. The blocks were later re- 
placed by a canvas bag containing the 
carbon and agglomerate element and still 
later to a porous cup. The first switch- 
board | remember had a drop, or indi- 
cator as it was called, four inches square 
which struck a strip of wood when it 
fell making a loud noise which woke me 
up as night operator 


vided and the writer had to sleep on three 


No bed was pro- 


chairs At the main exchange (Queen 
street) as boy operators we stood in front 
of an upright panel switchboard com- 
posed of various colored strips of brass 

ith numerous holes. The plugs and 
cords for making the connections wert 


] 


carried around our neck. of the 


In mat 
systems at this time the plugs and jacks 
When th rst 


multiple switchboard proved successful a 


were flat and clumsy. 


new era in telephony dawned. The present 


types of switchboard, both manual and 
machine switching, are ¢lectrical marvels 


he largest manual types have more than 


two million soldered connections and 
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fifteen thousand electric light signals. 

The first telephone exchange was e&- 
tablished in Boston, Mass., May, 1877. 
3y 1880 practically all of the states at 
that time had one or more exchanges each 
and the art had been introduced to 
Europe. Long distance or toll lines were 
greatly improved and the distance over 
which commercial conversation could be 
maintained successfully was materially in- 
creased with the introduction of the load- 
ing and repeater system. 

The idea of introducing suitable in- 
duction coils came to Prof. Pupin in the 
summer of 1894, while he was in Switzer- 
land. This invention made a tremendous 
saving in the cost of long distance lines, 
probably reaching one hundred million 
dollars. Transcontinental lines construct- 
ed of copper wire 165 mils in dia. and 
loaded with two hundred and fifty mil- 
henry coils at intervals of 7.88 miles and 
telephone repeaters located five hundred 
miles apart were one result of this won- 
The new circuits are 
non-loaded and have improved repeaters, 
the number being increased due to higher 


derful invention. 


producing less echo 
The Chicago- 


attenuation, thus 
effect and better volume. 
Los Angeles line has probably the great- 
est number of repeaters, twelve being 
used. These circuits are also available 
for the carrier system, some being al- 
ready equipped. This latter permits four 
talking circuits being added to one pair 
of wires already in use. 
World Telephone Development 

It is estimated that there are about 
twenty-five million telephones in use at 
this time, sixty-three per cent of these 
being in the United States, twenty-six per 
cent in Europe and the balance scattered. 
Ten thousand Independent telephone com- 
panies are in the U. S. and over 3,000,000 
rural telephones are in use. 

The telephone itself, although improved 
as to design and many other refinements 
from time to time, was an extremely sat- 
isfactory instrument from the beginning. 
During thirty-seven years, or until 1914, 
over fifty-three major improved types of 
telephone receivers and _ seventy-three 
types of transmitters were designed. This 
does not include hundreds of miunor 
changes and improvements in this portion 
of the apparatus. All kinds of switch- 
different 


boards, perhaps hundreds of 


types, including manual, automatic and 
semi-automatic have been developed. The 
first metallic telephone line was in large 
measure a true copy of the best telephone 
line toda The efficiency of the original 


telephone invented by Dr. Graham Bell 
was demonstrated some time ago when a 
reproduction of the first telephone ever 
made was used by him to carry on a con- 
versation between New York and San 
Francisco, his original assistant, Mr. 
Watson, being at the San Francisco end, 


and the transmission was very much bet 
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ter than when used originally between 
one room and another in Boston, Mass., 
by the same men. 

The Telephone in the World War 

The part which the telephone played in 
the great world war may in some meas- 
ure be shown by an examination of the 
following figures. In the signal corps 
there were 1,462 officers and 3,338 en- 
listed men serving abroad. The follow- 
ing is some of the work which was ac- 
complished by this magnificent corps of 
men. There were built 1,990 miles of 
permanent pole lines, 28,000 miles of 
wire, 3,230 miles of wire on French poles, 
40,000 miles of combat lines, 273 ex- 
changes and 123 exchanges on the ad- 
vance battle line, in addition to field in- 
stallations. It is estimated that the sig- 
nal corps handled 1,700,000 toll calls and 
about 50,000 local calls. 

Bell System 

It is estimated that there are forty mil- 
lion miles of wire in use on the Bell 
System alone and better than 80 per cent 
of this in cables, nineteen million miles of 
underground and submarine cable and 
eight million miles in overhead cable. 
The greatest distance over which com- 
mercial conversation is possible at this 
time is 5,500 miles. The Bell System has 
developed a new standard unit of trans- 
mission which has been recently intro- 
duced into practice. The “mile standard 
of cable” has been the recognized unit 
for over twenty years but has now been 
replaced by what is called the “transmis- 
sion unit” or abbreviated T. U 


A Review of Telephone Development 

March 3, 1847—Alexander Graham Bell, 
inventor of the telephone, born in Edin- 
borough, Scotland. 

March 10, 1875—Alexander Graham Bell 
received from Thomas Sanders $247.45 
for telegraph experiments. 

June 2, 1875—Principle of telephone dis- 
covered by Prof. Bell. 

March 10, 1876—Speech first transmitted 
by telephone feebly from one room to 
another. 

Nov. 26, 1876—First long distance tele- 
phone conversation between Boston and 
Salem, Mass., sixteen miles. 

1881—Conversation over one-fourth mile 
underground cable. 

1884—Hard drawn copper wire used be- 
tween Boston and New York, 325 
miles. 

1892—Conversation over overhead lines 
between New York and Chicago, 900 
miles. 

1901—Introduction of loading coil. 

1902—Use of underground cable between 
New York and Philadelphia, 90 miles. 

May 8, 1911—New York-Denver line 
opened. 

1911—Conversation using overhead wires 
2,100 miles. 

1913—-Development of repeater and con- 
versation possible over 2,600 miles be- 
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tween New York and Salt Lake City. 

Feb. 26, 1914—Boston-Washington un- 
derground telephone line opened. 

Jan. 25, 1915—Transcontinental telephone 
line opened. 

Oct. 21, 1915—Words spoken at Arling- 
ton were received at Paris and Hono- 
lulu. 

Aug. 27, 1915—Speech transmitted from 
Arlington to Panama. 

Sept. 29, 1915—Speech transmitted by 
wireless telephone from New York to 
Mare Island, Calif. 

1917—Multiplex telephone and telegraph 
system developed. 

March 4, 1921—Bell loud speaker used at 
inaugural address of President Hard- 
ing. 

April 11, 1921—The world’s longest deep 
sea telephone cable opened between 
Havana, Cuba, and Key West. 

Jan 14, 1923—Transoceanic radio tele- 
phony demonstrated between United 
States and Great Britain, demonstration 
lasting two hours. 

1924—Aerial cable between Philadelphia 
and Chicago opened. 

May 19, 1924—First demonstration trans 
mission of photos, etc., over telephone 
circuits between Cleveland and New 
York City. 

1924—The introduction of the new mag 
netic material Permalloy, superior to 
iron and steel for magnetic purposes 

Novy. 11, 1924—One hundred and fifty 
thousand people hear exercises at fun- 
eral of Unknown Soldier at Arlington 
by means of Bell loud speaker 

March 4, 1925—Bell loud speaker in con- 
junction with radio enables hundreds 


to hear the 


of thousands of peopk 
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inaugural address of President 
Coolidge. 
Wireless Telephony 
1912—Development of electrode vacuum 
tube, and used as amplifier or repeater. 
1915—First actual demonstration between 
Long Island and Wilmington, Del., two 
hundred and fifty miles, and later in 
same year to Jekyl Island, Ga., 900 
miles. 

October, 1915—Transoceanic telephony 
over radio between Arlington and Paris 
and to the Hawaiian Islands, 5,000 
miles. 

1918—The carrier system perfected. 

1919—Communication established between 
naval vessels. 

1920—Ship to shore two-way communica- 
tion established. 

1920—Radio telephone communication, 
Catalina to Los Angeles. 

1921—Radio broadcasting established. 

1922—Communication with ship four hun- 
dred miles at sea. 

1923—Transoceanic radio telephony main- 
tained successfully for days between 
London and New York. 

1924—Possibility of privacy in radio 
transmission being seriously considered 
and radio telephony making rapid 
strides towards commercial use. Power 
tubes have now about four hundred 
and fifty times the output of tubes used 
in 1915, 

1925—Rumors that an extremely cheap 
receiving set has been invented and 
likely to be put into commercial use at 
an early date at an extremely low cost 
and capable of receiving long distance 


broadcasting 


Assoctations to Ease Next 50 Years’ Burden 
By THOMAS PHALEN 


(Sec.-Treas. South Dakota Telephone Association 


After fifty years of progress in the 
telephone industry there are many prob- 
lems that confront the average telephone 
man, more especially managers who have 
failed to keep in touch with the demands 
made by the people whom they serve. 
Managers who have failed to avail them 
selves of membership in their state tel 
phone association are missing a wonde: 
ful opportunity for assistance in time of 
need. 

The members of the national and stat 


f men who 


associations are composed <¢ 
are doing everything possible to do a good 
telephone job, to give dependable tele- 
phone service to the people whom they 
serve and many of the telephone companies 
have men who are especially trained in 
handling the different phases of the busi- 
ness. These men are always glad to lend 


their assistance to any other member 


company in time of need. Therefore, I 
cannot imagine a manager of telephone 
property who will remain outside the 
membership of his state association. The 
large telephone companies with  well- 
trained forces are eager to be members 
of state telephone associations because 
they are fully aware that there are many 
problems that they cannot solve alone. 


low com- 


The cost of membership is very 
pared with the benefits derived 

We telephone people are in a wonderful 
business; we serve mankind; we perform 
a great part in the nation’s everyday busi- 
ness, industrial and social life. We need 
assistance and associates to do the tele- 
phone job which the public demands. Re- 
gardless of the size of the property, the 
responsibility is the same, namely, giving 
the best telephone service possible at the 
least cost to the users 
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Molded Composit ion 





A New Marvelous 


Receiver Cases 
Mouthpieces 
Ear Caps 


Are Everlasting! 


No other compound 
equals 
“Star-Insulate” in 
strength or finish. 


Resilient—Unbreakable: 
Black or Semi-transparent: 
Anti-septic! 

We mold all 

Models of 

Receiver Cases 
Mouthpieces. 


GENERAL INSULATE CO. 


1004 ATLANTIC AVE. 


(Registered Trademark) 


Molding Compound 
“STAR-INSULATE” 


BROOKLYN, N. Y. 











TELEPHONE 
DIRECTORY 
ADVERTISING 


Exclusively 


SERVICE to Telephone Companies and to 
advertisers has built our business from a 
small beginning in 1910 to the LARGEST 
INDEPENDENT TELEPHONE DIREC- 
TORY AND PUBLISHING FIRM IN THE 
UNITED STATES. 





References: Any Telephone Company whose 
Directory we handle. 





WRITE US BEFORE YOU GET OUT YOUR NEXT ISSUE 


L. M. BERRY & CO. 


Main Office, Dayton, Ohio 


Phil lelphia Rochester lerre Haute 
Plattsburg Fort Wayne 
ohnstow1 Lima Bloomington 
Erie Marion Freeport 
Jamestown Lorain La Crosse 
Butler Ely ria Owosso 
Ashland Mansfield Bristol 
Bluefield Newark Knoxville 
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HE Pease Peerless Continuous 
Blue Printing Equipment prints, 
washes, potashes and dries by one 
continuous operation. It will turn 
out four times as many blue prints 
in one hour, with one operator, as 
can be turned out on ANY blue 
printing equipment where _ inde- 
pendent methods of washing and 


Ask for the drying are used. 


Peerless 
s 
—— The Peeriess will give you up to 
120 linear yards per hour of perfect 
prints—printed, washed, potashed 
and dried ready for immediate use 
or it can be operated very eco- 
nomically for as short a run as five 
to ten yards. 


Our new 
booklet gives 
complete data 
on the Pease 
Peerless it 
costs you 
nothing — ask 
for your cop 


The C. F. Pease Company 
807 N. Franklin St., Chicago, III. 


PEAS 


BLUE PRINTING MACHINERY 


LET BLUE PRINTS TELL YOUR STORY 


NORTHERN -:- WESTERN 
BUTT-TREATING - GUARANTEED GRADES 


BELL LUMBER CO.,.Minneapolis.Minn. - 




































yy TELEPHONE APPARATUS and exchange equipment saves 
ou to 50 efficien 


per cent without sacrificing quality or cy. 
SWITCHBOARDO. Telephones Appareses Protection Eq le 
—Everything you need for the installation ge operation a complete 
mchange—Magneto or Central Emergy—of the best and most. reputable 
manufacturers. 


Fourteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. ee as Ce ee ae ee 
Dermanent customer, Better invest 


BARGAIN 8 FREE 
Address “REBUILT” EQUIPMENT. “DEPARTMENT 




















| Premier Electric Company 1800-4 Grace Chicage, til. 
keep the switchboards and other telephone apparatus free from 
‘lust and dirt One stroke produces a powerful current of com- 
pressed air that removes all dust and dirt beyond the reach of 
a rag Carried in stock by dealers in telephone supplies, or 


write direct for literature and prices, 


P. PEIFFER 


80 LIBERTY STREET 
NEWARK, WN. J. 














Creosoted Wood Conduit 


Railroad Ties, Bridge Timbers, Piles, Poles, Paving Blocks 
and Lumber—Manufacturers of Cross Arms, Signal Trunking 
and Wyckoff Conduit for Underground Wires. 

The Wyckoff Pipe & Creosoting Company 
Established 1881 
OFFICE: 522 5th Ave., N. Y. WORKS: Portsmouth, Va. 
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Here is the Place~. 


for your next convention 


AN’T you 

just picture 
the wonderful 
time you would 
have at world 
famous French 
Lick Springs 
Hotel? Beauti- 
fully located in 
the semi-southern Cumberland 
foothills of Indiana, French Lick 
Springs knows no real severity 
of temperature. The two fine 18- 
hole golf courses can be played 
when weather interferes with 
play elsewhere. 





-_ 


Only 40 miles from the center 
of population of the United 


States. The recently completed 
new wing of the fire-proof,mod- 
ern French Lick Springs Hotel 
building includes a well-venti- 
lated ground floor, daylight con- 
vention auditorium of 1500 
seating capacity,giving this hotel 
first place among America’s con- 
vention sites. And, forthosewho 
wish, the health-giving waters of 
the Pluto, Bowles and Proser- 
pine Springs. 


Today, get full particulars. Write 
for illustrated booklet with de- 
tailed convention information. 
Address Convention Secretary, 
French Lick Springs Hotel Com- 
pany, French Lick, Indiana. 


FRENCH LICK SPRINGS HOTEL 
**Home of Pluto Water” 














Pion arene >> 
CARBOLINEUM 


MADE IN JU, S. A. 


Shake! We’re having 
our fiftieth birthday, too 


Avenarius Carbolineum Wood Preserver and the 
telephone were born the same year. We grew up 
together. As the growing telephone industry de- 
manded more and better poles it realized its wis- 
est pole purchase was that with the long life and 
lasting strength assured by Avenarius Carbolineum 
treatment. 

In fifty years pole preservation has grown tre- 


mendously. Untreated poles for any responsible 
use today are condemned by technical and eco- 
nomic opinion. Always in the lead among pre- 


servatives and stronger in authoritative preference 
today than ever before, is Avenarius Carbolineum, 
the faithful, worthy companion of the telephone 
industry from its cradle days on. 

If you’re not using Avenarius Carbolineum 
Wood Preserver, we’d better celebrate our jubi- 
lee years together by getting acquainted. 


Write for the complete details 
of the Avenarius Carbolineum. 


CARBOLINEUM 
WOOD PRESERVING COMPANY 


518-520 Prairie St. Milwaukee, Wis. 











BRACH 


VACUUM 
ARRESTERS 





at prices 
within 


















“INDIANA” 


Double Galvanized Telephone 


and Telegraph 


Crapo Patents { 


Wire 
i“ 


Non-Peeling 
Non-Cracking 


At last the Telephone and Electrical In- 
dustry is assured longer life and lower 
maintenance on galvanized wire con- 
struction through our new and improved 
patented Galvanizing Process, which 
insures a wire with Non-Peeling and 
Non-Cracking Zine Coating. Now in 
full commercial production. Carried in 
stock by Representative Supply Jobbers. 
Illustration at right shows what hap- 


pens to old process galvanizing, while 
llustration at left shows assured re 





When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, showr 
above, is furnished with porcelain base, fuses aad 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 





sults of Crapo process—(patented) 


Galvanized Steel ; Strand 





Standard or Commercial, Siemens-Martin, High Strength 


and Extra High Strength Grades 


Indiana Steel & Wire Co., Muncie, Ind. 
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MAY INSURE WORLD PEACE 


Trans-Oceanic Telephoning Will 
Enable Us to Understand 
Other Nations Better. 

By Frank E. Boun 
(Vice Pres.-Gen. Magr., Ft. Wayne (Ind.) 
Home T. & T. Co.) 


Perhaps no other business has as much 
romance woven into the record of its 
past as has the telephone business. From 
its insignificant beginning in an_ attic 
workshop to the position it now holds as 
man’s most helpful servant, its history 
is filled with men who have been lead- 
ers: leaders in science, leaders in busi 
ness and leaders in finance. They have 
been leaders who have had the vision and 
courage to carry out their convictions. 

But the greatest leader of all: the 
man who had the greatest vision and the 
me who made his own dream come true, 
was none other than the inventor him- 
self, Alexander Graham Bell 

Today a “Mr. Bell’ in his office, or in 
one part of the city or town, says to a 
“Mr. Watson” in another office, or in 
another part of the city or town: “Come 
here; I want you.” Mr. Bell, the lawyer, 
the banker, the business man, says to Mr. 
Watson, the man on the farm, the ranch, 
or in the country store: “Come here; I 
\ Mr. Bell in New York 


with equal success says to a Mr. Watson 


want you.” 


in Chicago, through $25,000,000 of cables 
and millions of dollars more of equip- 
ment and plant “Come here: I want 
you.” And so it goes from coast to 
coast. from north to south, from neigh- 
bor to neighbor, from office to home, 
fifty or more million times a day Two 
telephones in a Boston house have grown 
in fifty years to 17,000,000, scattered all 
over this country. A few feet of wire 
have grown to millions and millions of 
miles, stretching to all corners of the 
country, and forming a network in the 
cities 

What a wonderful thing this all is to 
contemplate Mr. Bell had a visitor 
that was uncanny, to say the least. He 
was called at the time a dreamer, but 
instead he proved to be d prophet Lister 
he said in 1878, when the tele 
alled “Bell’s Folly” 

“It is conceivable that cables of tel 
ephone wires could be laid undet 
ground, or suspended overhead, com 
municating by branch wires with pri 
vate dwellings, country houses, shops, 
manufactories, et uniting them 
through the main cable with a central 


to what 


phone was still 


office where the wire could re con 
nected as desired, establishing direct 
communication betwee! any two 
places in the city. Such a plan as this, 
though impractical at the present mo 
ment, will, I firmly believe, be the out 
come of the introduction of the tele 
phone to the publi Not only so, but 


4 
I believe in the future wires will unite 
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the head offices of the telephone com- 
panies in different cities, and a man 
in one part of the country may com- 
municate by word of mouth with an- 
other in a distant place.” 

We here have a word picture of a 
modern telephone system, so accurately 
drawn as to leave no doubt regarding the 
vision of the inventor. Hundreds of 
wires now are grouped in great cables 
underground and these tapped by branch 
cables and wires connecting city resi- 
dences and farm homes with shops and 
factories; more than seventeen millions 
of them, while an elaborte network of 
long distance lines makes it possible to 
“communicate by word of mouth” with 


any one telephone of these millions. 


Last year saw the completion of the 
New York-Chicago toll cable, costing 
millions of dollars and furnishing hun- 
dreds of word paths between New York, 
the cities of the East, Chicago and the 
West. 


transmission of speech over thousands of 


Amplifying tubes have made the 


miles of wire an hourly occurrence, and 
on every hand the impossibilities of yves- 


terday are standard practices of today 


The great need of the telephone busi- 
ness of today is men of vision; men who 
are practical dreamers, who can _ look 
into the future and visualize the cities 
and peoples of tomorrow and anticipate 
their needs, who have faith in the tele- 
phone business and the courage to back 
up their convictions. In short, the fu- 
ture of the telephone business depends 
on more men of the type of “telephony’s 


grand old man Alexander Graham 


What the future of the business holds 
in store no one can presage to any de 
gree of accuracy. However, there are 
those who are cognizant of what the 
laboratory has so far developed and is 
endeavoring to develop, and they no 
doubt can visualize many greater devel- 
opments to come. But it is my belief 
that they, and all the rest of us, will live 
to see developments and achievements 
far beyond our present ability to contem 


plate 


Soon, no doubt, we will have trans- 
oceanic telephone service \s some one 
has facetiously said: “Before long we 
can pick up the telephone and speak our 
minds plainly and personally to the Rus 
sian who ships us an inferior brand ot 
caviar, or the Austrian whose dolls mis- 
pronounce ‘Mama’.” When trans-oceani 
telephone communication becomes a prac 
tical accomplishment, the beginning ot 
world-wide telephone service will be 
here. It is not expecting too much to 
look forward to the time when commu- 
nication with all of the peoples of the 
globe will be as simple as talking to at 


one, anvwhere in America, today 


uw 


IMPORTANT CHANGES 
NOTED 


Some of the Improvements That 
Have Taken Place in the 
Telephone Industry. 

By Ben. Woopsury 
(Vice Pres-Gen. Sales Mor. Kellogg 
S$. & S$. CH) 

With over 16,000,000 telephones giving 
service in almost every village and ham- 
let in this great country of ours, it is 
hard for me to picture conditions as they 
I am 
sure that the resulting paralysis to busi- 


must have been fifty years ago. 


ness would be hard to imagine were our 
millions of telephones to be suddenly put 
out of service. 

Many of us, including myself, came 
into the telephone field too late to wit- 
ness the first struggles and disappoint- 
ments incidental to the growth of the 
telephone, but still were fortunate enough 
to take part in the proportionately 
greater progress and development made 
in the past twenty-five or thirty years. 

This progress has not been limited to 
mechanical and refinements 
alone, important and revolutionary as 


electrical 


many of these epoch making inventions 
have been; but, in my opinion, by far 
the most far-reaching progress has been 
made in the development of telephone 
men and women, of a stable financial 
structure and the establishment of satis- 
factory public relations. 

Back in the days when I became asso- 
ciated with the industry, the situation 
was one of uncertainty, to say the least. 
No man might put his money into the 
business of giving telephone service and 
rest secure in the knowledge that his 
property might not be duplicated the 
next day. Ruinous competition was quite 
the order of the day. There was no reg- 
ulation of any kind, and the public had 
not been educated along the lines of 
Service I fear that there also was a 
tendency on the part of telephone men 
to overlook the service idea to a great 
extent All of these things, of course. 
tended to keep the industry in an unset- 
tled condition and made it difficult indeed 
to interest conservative capital in tele- 
phone enterprise. 

\ll this has been changed: Service is 
of the utmost importance among op- 
erating men today—the public has been 
taken into our confidence. They under- 
stand the costs on which good service is 
based and are willing to pay for it. Tel- 
ephone men everywhere are protected in 
their efforts to establish real service- 
giving, money-making plants. Capital 
may be invested in telephone properties 
with assurance of safe and profitable re- 
turns. Under such conditions, it seems to 
me that the future for Telephony is very 


bright, indeed 





CREDIT TO INDEPENDENTS 
They Are Entitled to the Honor 
of Developing the Business, 
Says Coffey. 

By. J. W. Coffey. 

While en route from Chicago, a few 
days ago, I read in one of that city’s pa- 
pers the concluding remarks of the A. T. 
& T. Co.’s recent annual report, which 
ran as follows: 

“To the men and women of the 
Bell System of to-day and of the past 
belongs the honor for the achievements 
which have made this country lead the 
world in telephone service.” 

3etsy and I killed a bear. The public 
will, of course, believe that statement, 
but anyone who has been in the business, 
or even watched its development, for at 
least 25 years, knows above is a mis- 
statement of facts. Thousands of old 
residents, still living in the smaller cities, 
towns and rural districts, remember how 
they were laughed at when they made 
application to the Bell Telephone Co. in 
their respective communities for tele- 
The farmer and the 
small town resident were told they had 


phone service. 


no business with a telephone and were 
advised that when they thought they had 
something of importance to talk about, 
they should go to the nearest pay sta- 
tion. 


This condition continued to exist until 
the Independents began to spring up 
here and there and, eventually, had more 
subscribers than the Bell in a number of 
states. The Bell System would not fur- 
nish service and were determined the 
Independents should not; therefore, sued 
on patents and did about everything in 
the catalog to put the Independents off 
the map. 

It was a glorious fight and took a long 
time, but the Bell finally acknowledged 
they were badly whipped and begged for 
connections. Now, they have the nerve 
to come out in print and claim the 
honor and responsibility for the present 
telephone development. 

We will give them credit for their 
splendid long distance toll line develop- 
ment, but to the Independents belongs 
full credit for the universal use of the 
telephone and the toll line development 
was made possible by the rapid growth 
of the Independents in the smaller cities, 
towns and rural districts. Between 1900 
and 1910, the Independents were in a fair 
way of giving the Bell strong competi- 
tion in the toll line business. Had the 
latter company not bought up, at fabu- 
lous prices, a number of the Indepen- 
dents’ big toll line terminals and thereby 
broke up the proposed chains, I dare say 
that by this time the United States 
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would have been a net work of Inde- 
pendent toll lines equal to the Bell’s 
present system. 

Throughout the United States and 
especially in the Central States, the In- 
dependents were as strong as their com- 
petitor, stronger, if they only knew it, 
but the so-called Independent Associa- 
tions were filled with men whose sole 
ambitions were to sell out to the Bel} 
at the highest prices. And, so, the big 
things that were on their way to accom- 
plishment fell and left only the smaller 
cities and rural districts in the hands of 
the loyal fellows, who are in reality the 


ones responsible for the industry’s d 


' 
velopment as a whole. 

It is a pity that the public cannot 
realize and appreciate the fact that 
through the Independents, the telephone 
business was developed to its present 
state and that they are still being saved 
millions of dollars annually by normal! 
rates that would not prevail 1f compe- 
tition were wiped out. There remain 
hundreds of Independent exchanges 
in nearly every state and since both the 
public and state commissions are per fect- 
ly willing that they have a normal rate 
for their service, I see no excuse for 
anything but optimism in the Indepen- 
dent field. 

(Symposium continued on page 70.) 
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and soft marshy soil. 
solves just such problems. 
as any other anchor, in such soils and requires 
no digging. A glance at the illustrations shows 
the simplicity of installing. 


There is a Place on Every 
Line Construction Job 
for the Hubbard Steel- 


wing Anchor 


N almost every Telephone line or distri- 
bution system, Construction Men are. con- 
fronted with the problem of guying in quick sand 
The Steelwing Anchor 
It will hold as well 


A few Steelwing Anchors in stock will make a 
difficult guying problem easy. 


Carried in stock and sold 
exclusively through the 
leading Electrical Jobbers 


Hubbald aco 
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METHOD OF 
INSTALLING 





Start the hole with 
a bar or shovel 
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uilding and Improvement 


P 


In response to requests, issued recent- 


ly, the Editor of TELEPHONE ENGINEER 


had received, before going to press with 
this issue, the reports on building and 


improving plans for 1926 which are 


printed herewith. Obviously, the indus- 
try is in sound, healthy condition and is 


1 at 


going ahead at normal speed or better 


What has been accomplished in the first 


fifty vears of the telephone business 
should encourage every company to 
strengthen its position as to good will, 
physical equipment and finances, so that 
the coming vears may shine _ still 
wighter by compariso1 Now let's read 
the reports which we have tried to 
irrange conveniently for you by states 
\la Scottsboro—Jackso1 Count 
Telo. ( x. 2 Carpenter \i gr has 
some $8,000 worth of rebuilding to d 
IS Sé S¢ and \ l] require Ca le ind 4 
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S? sO le y I ] 
} \ ! lit | 
( ef Mor i 
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this s ¢ 


lans for 


FIELD REPORTS 


R. E 
exchange building, install a Kellogg 6 


Putnam, Mer., will erect a new 


position full-feature service board, take 


all poles off the main streets and lay 


considerable underground cable. Budget 
figures $100,000. 
Ill., Cameron—Warren County Farm- 


ers’ 7 elo Co., A, } 3 


but a 


Temple, Mer., has 
small amount of overhead cable 
work on its program this year 
IIl., Chesterfield—Chesterfield 
Co, W. 3 
$5,000 worth of rebuilding 
Illinois Bell Telo. Co. 
has: authorized expenditures of $973,075 
for a new plant in Chicago, and $497,410 
Total 
$5,497,133 gross expendi- 


Telo 
Finch, Pres., will do about 


Iil., Chicago 


tor Illinois outside of Chicago. 
tor the vear, 
ture for plant and equipment for 1926, 
$29 685,000 

Il] Clifton Illinois Local Telo. Co 
I. C. Fish, Pres., will overhaul its coun 
ry lines—about $5,000 worth—and will 


want poles, wire, drop wire, cross arms 


| Colchester Farmers’ 
Telo. Co., J. A. Routh, Mer., 


er round cable, 


will install 


erect seven miles of 


t ine, considerable copper wire and 
some cable Supplies needed includ 
oles, copper wire and cables from 25 
pair to 100 pair 
lll.. Decatur—Douglas Telo. Co. will 
Id 10,000 ft. of 25-ft. cable and will 
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ites | ew SW tchb ird at 1 i *CcT1O 
some new lines. Poles and wire at 
inted 
Iil., Hoopeston—Hoopeston Telephon 
( E. J. Boorde, mgr., recabled its tow 
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plant and made additions to its switch- 
board in 1925. This year it will rebuild 
county lines 

Ill., Tampico—Tampico Farmers’ Mut. 
Telo. Co. plans some $2,000 worth of 
rebuilding 

Ind., Aurora—Southern Indiana Telo. 
Co., R. V. Achatz, Sec., will make cer- 
tain conduit and cable extensions this 
season and will reconstruct about 5 miles 
of toll line, totaling around $16,000. Sup- 
of poles, 
supplies, 
some of 


plies required include a car 


miscellaneous hardware and 


conduit, cable and copper, 


which has been bought. 

Ind., Batesville—Batesville Telo. Co., 
B. M. Schultz, Mer., figures on $4,000 
worth of toll line replacements and ex- 
tensions this summer. Will need some 
No. 10 B & S bare copper wire. 

Ind., Buck Creek—J. C. Eckhart Telo 
Co., J. C. Eckhart, Pres., reports $3,000 
cables and new leads 
cable, No. 12 
BB wire, cross arms, glass and hard- 


worth of new 
planned. He will want 
wart 

Ind., Ft 
Hw. 
the following items covered in their 1926 
underground 


Home T. & T. Co., 
Plant Supt., reports 


Wayne- 


Gray, Gen 


budget Four miles of 


conduit extensions; additional 900 pair 
22 gauge and 1,200 pair 24 gauge feeder 


extension of aerial cable dis- 


cables v4 
tributing system into recently developed 
rehabilitation of all block 


sub-divisions ; 


ution in the business areas; ap- 


proximately 20 miles of pole line, cov- 


ering both reconstruction and extension ; 


iddition ot 400 lines of automatic ¢en- 
al fice equipment Materials re- 
uired at 36,000 ft. of multiple clay 
duit (2, 4 and 6); 76 man holes; 
345,000 ft underground and aerial 
cable (ranging from 50 to 1,200 pair) ; 
800 poles (30, 35 and 40's The major 
portion of pole line construction will be 
40 ft. poles, designed tor joimt occu- 
pancy with the two electric light and 
) eT mpamnies. The 1926 budget 
ithnorizes al expenditure ot approx! 


mately S600.000 


Knox—W inona 


ports having done a lot of 


Tel Lo. re 


ordingly has little out of the 
season 
Monon Telo. Co., H. T. 


Hanway. mer. will make $3,000 worth 


1 tor the 


improvements and will want the nec 
essary materials 


Ind.. Otterbein—Otterbein Telo. Co., 
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W. S. Bolt, Sec., has scheduled 12 
miles of new aerial wire construction 
and replacement of 20 miles more. Will 
want three tons of No. 12 BB wire. 

Ind., Pendleton—Pendleton Telo. Co., 
R. E. Brookbank, Mgr., will rebuild 
three miles of country lines and make 
extensions required to take care of new 
subscribers. 

Ind., Perrysville—Perrysville Telo. 
Co. has some rebuilding to do this sum- 
mer and is in the market for poles, etc. 

Ind., Urbana—Urbana Indep. Telo. 
Co. will rebuild three miles of lines, and 
will want 5,280 Ibs. of No. 12 wire, 80 
10-pin cross arms, 30 6-pin cross arms 
and 650 insulators. 

Ind., Warsaw—Commercial Telephone 
Co., J. W. Scott, Mgr., plans to install 
5,000 duct feet of conduit late this sea- 
son. 

Iowa, Brighton—Brighton Mut. Telo. 
Co., K. M. Elmore, Mgr., will do the 
usual amount of maintenance work. 

Iowa, Callender—Callender Mut. Telo 
Co., Geo. W. Knutsen, Sec., has some 
underground cable today; will want 100 
ft. of 100 pr. & 300 ft. of 50 pr. 

Iowa, Clarence—Clarence Telo. Co., 
H. J. Klatt, Prop., has but the usual run 
of work planned for this season. 

Iowa, Clearfield—Clearfield Mut. Telo. 
Co., plan to install a 300-line switch- 
board. 

Iowa, Clinton—Tri-City Telo. Co., F. 
G. Hansen, Mgr., reports “business as 
usual.” Little new work planned. 

Iowa, Eldrige—Eldridge Mut. Telo. 
Co., intends placing its wires under- 
ground in Eldridge this summer. 

Iowa, Gowrie—Gowrie Telo. Co., J. 
E. F. Johnson, Pres., will have some 
replacing of poles to do. 

Iowa, Inwood—Inwood Tele. Co., 
Carl Dyrig, owner, will lay about 1,500 
feet of underground cable, requiring 300 
ft. each of 50 pr., 100 pr., 25 pr. and 
15 pr. 

Iowa, Milton—Milton Indep. Telo. 
Co., Thos. Epperly, Mgr., has about 
900 feet of cable to erect and will want 
cable, terminals and messenger strand 

Iowa, Remsen—Remsen-Alton-Gran- 
ville Telo. Co. P. Eulberg, Mer., 
will erect a mile of new lead, needing 
some No. 12 wire. 

Iowa, Riceville—Farmers Telo. Co., 
FE. J. Smith, Mgr., contemplates 
some rebuilding. 

Iowa, Riverside—Union Dale Telo. 
Co., Floyd Steele, Mgr., will replace 
poles and stretch some new wire. 

Iowa, Rockwell City—Central Mut. 
Telo. Co., P. C. Holdoegel, Megr., 
has not yet formulated definite plans. 

Iowa, Tingley—Tingley Telo. Co., J. 
A. Verploegh, Prop., will install cable 
to replace open leads. Will require 
cable, etc. 

Iowa, Villisca—Villisca Farmers Mut. 
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Telo. Co., John Mullen, Sec., has general 
repair work planned for this season. 
Poles, wire, etc. will be wanted. 

Kan., Fairview—Fairview Telo. Co., 
O. B. Osborn, Mgr., will erect 15 miles 
of new line, and repair 25 miles more. 
Wants cross arms, brackets and wire. 

Kan., Home City—Home City Telo. 
Co., W. A. Ludeicka, Sec., will do some 
repairing, resetting of poles, etc. 

Kan., Linn—Linn Rural Telo. Co., H. 
J. Meierhood, Sec., plans but the usual 
amount of maintenance work this year. 

Kan., Valley Falls—Delaware Valley 
Telo. Co., B. R. Hinchman, Gen. Megr., 
will build twelve miles of new pole lines 
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and install eight blocks of new cable this 
season. 

Ky., Cave City—Tucker Telo. Co. 
destroyed by fire January 1, will be re- 
built this year. 

Ky., Hardin—Hardin Telo. Co., L. C. 
Starks, Megr., will erect overhead cable 
for the entire town and will want 5, 
10, 15, 20 and 25 pr. cable. 


Ky., Shepherdsville — Shepherdsville 
‘elo. 


T Co., S. B. Stephens, Prop., will re- 
construct. its entire plant this summer. 
Will need cable, wire, etc. 

Me., Bangor—New England Telephone 
and Telegraph Co. has authorized $19,239 











“You get a lot of battery 
for the money’ 








shell is thicker. 


This comment on Victor batteries, made 
by a purchaser, was the exact truth, although 
he made the remark casually and had in 
mind merely the longer life he had noted 
from Victor batteries. 

You do actually get more battery for your 
money when you buy Victors. The zinc 
The compound is the dens- 
est used in any battery. 











The special paste 


and liners to prevent internal action are fea- 
tures not found elsewhere in the battery 


market. 
The result is: 


terpiece. 





a longer, livelier life from 
Victor batteries because this greater serv- 
ice is assured by construction. 

Investigate the Victor battery and you 
will see why the dean of the dry battery 
profession considers this battery his mas- 


Ask us for the name of your nearest Victor dis- 
tributor, and let him show you why the Victor 
battery is the most battery for your money. 
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LANCASTER, OHIO 
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for additional toll underground and aerial 
cables here. 

Maine, Houlton—Aroostock T. & T. 
Co., L. S. Black, Gen. Megr., will string 
several new copper toll circuits, replace 
some switchboards and rebuild its toll 
and exchange lines to the extent of 
$75,000. 

Mich., Ida—Ida Telo. Co., F. W. Scha- 
fer, Mer., will string some new circuits 
and will want wire, glass, brackets, etc. 

Mich., New Troy 
A. G. English, Mgr., will do general re- 


Citizens Telo. Co., 


pair work, some new cable work and 
make some central station changes. A 


car of 25 ft. poles is wanted. 
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Mich., Pickford—Pickford Telo. Co., 
P. E. Taylor, Mgr., will erect a mile of 
25 pr. cable and change some of its 
grounded lines to metallic. Supplies re- 
Cable, No. 12 and No. 14 wire, 
hardware, etc. 

Mich., Waldron—Waldron Telo. Co., 
Olen B. Martin, Megr., plans 600 ft. of 
new underground cable, and will com- 


quired : 


plete rebuilding program started last 
year. Will want wire and other sup- 
plies. 

Minn., Alexandria—Alexandria Telo. 
Co., E. P. Wright, Mgr., will add two 
positions to its switchboard. 

Minn., Blackduck—Blackduck Telo. 
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1751 N. Western Ave. 





RUNZEL-LENZ 


blazed a trail with 
the pioneers 


While we can’t date our birth back fifty vears 
we can place it at the time when the telephone 
was just beginning to really grow. 


started—more 
years ago—‘trial-and-error” methods, gener- 
ally, prevailed in the industry. Now the labora- 
tory—with its research, testing and scientific 
observation of actual performance—rules. 


Runzel-Lenz laboratory testing of raw ma- 
terials and the finished cords, today, assures 
telephone and switchboard cords far better 
than the wildest hopes of years ago. 
improvement, constantly, continues ahead of 


It's our policy to make cords for you that 
will keep on winning more and more friends and 
customers for us just as staunch and true as 
those whose patronage we have enjoyed during 
the first half century of the industry. 


details 


RUNZEL-LENZ ELECTRIC MFG. CO. 


Specialists in telephone and switchboard 
cord manufacturing. 





than a score of 


And their 


of the best cords, 


Chicago, IIl. 
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Co., N. J. Lien, Prop. will build 30 miles 
of country lines, and 23 miles of ground- 
ed toll lines. 

Minn., Lancaster—Farmers Two River 
Rural Telo. Co., M. Ekstrom, Megr., 
plans 50 miles of new lines and re- 
building in general. Will want poles, 
cross arms, wire, cable, etc. 

Minn., New Prague—New Prague 
Telo. Co., S. A. Vopatek, Megr., will re- 
build its entire outside plant and _ will 
want poles, cable, protection boxes, etc. 


Minn., St. Paul—Tri-State T. & T. 
Co., Geo. W. Robinson, Pres., contem- 
plates an expenditure of approximately 
$1,416,000 for new construction and re- 
placements. Of this amount, $665,122 
will be spent on outside exchange plant, 
$220,513 on toll plant and $520,244 on 
central office equipment. 

Minn., Watertown—Watertown Telo. 
Co., Levi Johnson, Mgr., plans the ca- 
bling of St. Bonifacius and the rebuild- 
ing of farm lines. Cable, wire, poles 
and hardware are wanted. 

Minn., Zumbrota—Zumbrota Telo. Co., 
F. C. Marvin, Sec., will install a mile 
of underground cable. 

Mo., Albany—Albany Telo. Co., plans 
considerable cable underground this year, 
at a cost of $4,000 to $5,000. 

Mo., Centralia—Home Telo. Co., 
J. A. Chance, Megr., plans outside line 
and cable work to around $3,000. 

Mo., Mt. Vernon—Mt. Vernon Telo. 
Co., J. N. B. Shelton, Mer., will add 
about 4,000 ft. of cable and make other 
Cable, messenger, rings, 
butts, hangers, etc. are “desired. 

Mo., Richland—Richland Telo. Co., E. 
E. Noe, Prop. rebuilt his plant last 
year, following a sleet storm which left 
but three telephones working and is not 
expecting to do much more this year. 

Mo., Stewartsville — Stewartsville 
Telo. Exch., L. H. Roberts, Prop., will 
Cross 
arms, and other supplies will be wanted. 

Nebr., Aurora— Hamilton County 
Farmers’ Telo. Assn., G. E. Tuttle, Sec., 
will recable its Aurora plant this year. 

Neb., Chester—Chester Telo. Co., will 
install a few block of new cable and 
will want the necessary cable and sup- 


improvements. 


rebuild some of its local lines. 


plies. 

Neb., Oakdale—Oakdale Telo. Co., 
Geo. Dangblutee, Megr., will re-arrange 
and rebuild its country lines, and will 
want a carload of poles, twelve miles 
of wire, cross arms, pins, etc. 

Neb., Pawnee City—Pawnee Telo. Co., 
G. E. Becker, Secy-Treas., plans rural 
extensions, replacement of some instru- 
ments and considerable pole line reset- 
ting. 

Neb., Wynot—Wynot Telo. Co., F. R. 
Seyschan, Megr., will erect a mile of 
4-wire line. Will want 50 poles, 10 cross 
arms, 100 brackets and 100 insulators. 

N. Y., Brooklyn—N. Y. Telo. Co. will 
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make extensive additions to underground 
telephone plant in twenty Brooklyn cen- 
tral office districts during the year. A 
total of four and three-quarter miles of 
subway will be laid, ranging from four 
to eighteen ducts, and about twenty-five 
miles of underground cable, containing 
from 300 to 1,200 pairs of wires, will be 
added. 

N. Y., Sherman—Sherman Telo Co., 
S. H. Corbett, Sec., reports tive miles of 
reconstruction to do. Will want 200 poles 
and 6-pin crossarms. 

N. J., Hammonton—Hammonton Telo. 
Co., Eugene Gordon, Pres., will rebuild 
its outside plant and install a new switch- 
board. Will want 100,000 ft. of No. 17 
twist. 

N. M., Carlsbad—Pecos Valley Telo. 
Co., E. M. Frisby, Prop., will change 
to common battery system and_ will 
erect some aerial cable. Will want poles, 
cable rings, messengers, etc. 

N. Y. City—The directors of the New 
York Telephone Co. have authorized the 
additional expenditure of $4,805,895 for 
new construction in various parts of 
the territory served by the company. 
This brings the total appropriations 
made since the first of the year to $18,- 
182.035 of which $16,407,195 was set 
aside for the necessary enlargement of 
plant facilities in the Metropolitan area. 

N. Y., New Woodstock—Cummings 
Telo. Co., E. E. Cummings, Pres., will 
erect 2,500 ft. of 25 pr. cable. Will 
want cable and terminals. 

N. C., Elizabeth City—Norfolk & 
Carolina Telephone & Telegraph Co., 
H. W. Dewey, Mer., will spend ap- 
proximately $5,000 for cable extensions 
in Elizabeth Cic- and Hertford, N. C. 
and expects to pure:.ase about 100 miles 
of copper wire for toll line extensions. 

N. C., Goldston—Bonlee Telo. Co., 
W. H. Garner, Megr., will erect 50 miles 
of toll line, put in 10,000 ft. of new 
cable and build a new exchange build- 
ing at Silver City. 

N. D., Enderlin—Moore & Liberty 
Telo. Co., Roy Crossan, Mgr., will do 
considerable reconstruction work, make 
cable extensions and rebuild country 
lines. Will want a car of poles, 3,000 ft. 
of cable and accessory hardware to hang. 

N. D., Rhame—Perrin Telo. Co., R. J. 
Perrin, Prop., is moving its own build- 
ing. Will want some cable, terminals 
and supplies. 

O., Cleveland—Ohio Bell Telo. Co. will 
spend $77,000,000 within the next five 
vears. Of this sum $19,000,000 will be 
spent during 1926 for additions and im- 
provements to plants and equipment. This 
is approximately $2,500,000 more than was 
spent in 1925. New buildings will be 
erected in Cleveland, Toledo, Columbus 


and Canton. 

Ohio, La Rue—La Rue Telo. Co., E. 
W. Ogden, Mgr., will build a new pole 
lead to Meeker; also other pole lines 
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throughout its system. Meeker ex- 
change will be discontinued. Cross 
arms, wire, pins, etc. are wanted. 

Ohio, Lima—Lima T. & T. Co. No 
extensions, additions or improvements 
are contemplated at present by this 
company. It has just completed a $100,- 
000 addition to its building and has 600 
lines of switchboard available for new 
business; also, spare cable pairs well 
distributed throughout its entire under- 
ground and aerial cable system. The 
entire plant is in fine condition and ready 
in all departments to handle an_in- 
crease in business. 

O., Perrysville—Farmers Tel6. Co., S. 
A. Anderson, mgr., will rebuild certain 
lines on highways that are to be im- 
proved. Will require No. 12 gage VBB 
galv. iron wire, cross arms, pins, braces, 
anchor rods and poles. 

O., West Richfeld—West Richfield 
Telo. Co., R. J. Rauch, mgr., will do 
about $3,000 worth of new pole, cable 
and wire work, and is in the market 
for such supplies. 

Okla., Poteau Oklahoma-Arkansas 
Telephone Co., according to Auditor E. J. 
Mendel, will construct toll lines to Mena 
and Dequeen, Ark.; toll lines to Me- 
Alester, Okla., and possibly to Muskogee, 
Okla.: install. radio service in Poteau 
and Heavener as at Yale, and other 
places; offer subscribers at Howe and 
Wister, Okla., night emergency service 
and improve generally the company’s 
system in those towns. 

Okla., Tyrone—Tyrone Telephone Co. 
will build five miles of new rural lines 
and five miles of copper toll line. Will 
want wire, brackets, insulators, messen- 
ger, €tc. 

Okla., Yale—Yale Telo. Co. he AN 
Scherer, mgr., will build six miles of 
new line and partially rebuild eight miles 
more, involving about $3,500. Hard- 
ware and poles are wanted. 

Ore., McMinnville—McMinnville Telo. 
Co., W. H. Logan, pres., will erect a 
new building and install a new switch- 
board, totaling $25,000. 

Ore., Marshfield—Coos & Curry Tele- 
phone Co., Charles Hall, pres., contem- 
plates additions to new toll lines to the 
amount of $37,500; cable extensions and 
farm line rebuilding, to the amount of 
$15,000; and the purchase -of additional 
land and buildings at a cost of about 
$15,000. 

Pa., Columbia—Columbia Telo. Co., 
H. A. Oberdorf, mgr., will erect new 
cable and will require cable, messenger, 
clamps, bolts, etc. 

Pa., Philadelphia—The Bell Co. of Pa. 
has now in process the following new or 
additional cables in Pennsylvania: Scran- 
ton to Wilkes-Barre, Scranton to Carbon- 
dale, Shamokin to Ashland, Ashland to 
Tamaqua, Monongahela to Charleroi, 
Malvern to Downington, New York to 
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Harrisburg via Philadelphia, Ligonier to 
Pittsburgh, and Chestnut Hill to Norris- 
town. Toll cables will be added in Penn- 
sylvania at the rate of over 30 miles per 
annum. <A second cable is being com- 
pleted for the Philadelphia-Atlantic City 
Service. 

S. C., Lancaster—J. I. Thomasson, 
mgr., will replace open wire with about 
two miles of cable. Will want 25, 50 
and 100-pr. cable. 

S. C., Lexington—Citizens Telo. Co. 
will move certain lines on account of 
highway changes and will improve some 
farmers’ lines. Poles, cross arms, insula- 
tors and brackets will be needed. 

S. D., Aberdeen—Dakota Central Telo. 
Co., W. G. Bickelhaupt, pres., plans 
nearly a half million dollars’ worth of 
additions, replacements and _  improve- 
ments to its exchanges, rural and _ toll 
plants for 1926. 

S. D., Avon—Farmers & Merchants 
Telo. Exch., T. R. McCulloch, prop., 


will rebuild 20 miles of farm lines. 


Tenn., Martin—Weakley Co. Telo. Co., 
E. C. Hardeman, mgr., plans some im- 
provements in its wire plant this season. 

Tex., Crosbyton—Crosbyton Telo. Co., 
FE. H. Hendricks, gen. mgr., will erect 
some $20,000 worth of copper lines and 
cable. Will want 20,000 ft. No. 12 BWG 
copper, from 2 to 6 cars of poles, 3,000 
it. of 200-pr. cable, 5,000 ft. of 100-pr. 
and some 20-pr. 

Tex., Hughes Springs Hughes 
Springs Telo. Co., J. C. Traylor, mer., 
will rebuild and extend its lines. Will 
require bolts, cross arms, braces, insula- 
tors, wire, anchors and poles. 

Tex., Memphis—Panhandle Telephone 
System, T. A. Singer, gen. mgr., plans 
to convert its Memphis plant, serving 
about 700 subscribers, from magneto to 
common battery operation, at a cost of 
$45,000. 

Tex., Manor—Farmers Telo. Co., E. L. 
Sandahe, mgr., will rebuild several lines 
and will want poles, wire, cross arms 
and hardware. 

Tex., Mesquite—Mesquite Telo Co., C. 
H. Britain, mgr., will build several cedar 
leads and .will want the necessary poles, 
cross arms, insulators, brackets, braces, 
lag screws, through bolts and No. 14 
iron wire. 

Tex., Plano—Carmichael Telo. Co., J. 
W. Carmichael, gen. mgr., plans for new 
outside construction this year and some 
new cable—about $3,000 worth, all told. 
Poles, cable and wire wanted. 

Tex., Port Lavaca—Coast Telo. Co., 
H. C. Innis, mgr., will build new toll 
lines and do some exchange rebuilding— 
$10,000 worth. Creosoted poles, cable, 
cross arms, copper wire and hardware 
are wanted. 

Vt., West Corinth—Orange Co. Telo. 
Co., C. L. Speare, pres., will cable Chel- 
sea and partly cable Plainfield and 
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Northfield, $8,000. Will 
want a mile and a half of lead-copper 


aggregating 


cable, terminal, messenger, rings, etc. 
Vt., Waitsfield—Waitsfield & Fayston 
Telo Co., A. E. Farr, mgr., plans 10 
miles of new rural lines and some mis- 
cellaneous work. Will want the neces- 
sary supplies. 
Va., Blackstone—Southside Telo. Ce 


will erect five miles of new lines. Wire, 


brackets and insulators wanted. 

Va., Bluemont—Snickersville Telo. Co., 
C. H. Osburn, megr., will build five or 
six miles of new pole line, string about 
20 miles of wire, put in some phantom 
circuits and install a new switchboard. 
Wire and insulators wanted. 

Wash., 
», B. F. Reno, local Megr., will make 


( 
$30,000 more 


Bellingham—Pacific T. & T. 


— 


improvements covering 
aerial and underground cable work and 
some new pole lines. 

Wash., 
Co., C. M. Twelves, plant supt., reports 
$97,000 


planned and $30,000 of re-construction 


Everett—Puget Sound Telo. 


worth of new _ construction 
This will include additional exchange 
equipment, aerial and underground cable, 
poles and wire—all ordered. 
Wash., 


Telo. Co., J. G. Brennerholtz, mgr., will 


Waterville—Farmers’ Indep. 
build about fifteen miles of new lines 

Wash., Eatonville—Mashell T. & T. 
Co., Henry Christenson, mgr., reports 
$1,000 worth of extensions to make this 
year 

Wash., Puyallup — Puyallup 
Home Telo. Co., J. T. 
spend $40,000 on a Kellogg harmonic 


Valley 


King, supt., will 


ringing service switchboard for its new 

office building. 
Wash., Spokane 

co & &. 


among the principal items of $200,000 


Utilities 
reports 


Interstate 
Hannibal, supt., 


worth of proposed 1926 construction, the 
following: $17,600 for new buildings at 
Orofino, Reardon and Troy, with ex- 
tensions and improvements at Wallac« 
and Coeur d'Alene; $34,500 for new 
switchboards at Orofino and St. Maries, 
with additions to equipment at Wallace 
and other exchanges; $26,300 for pole 
lines, both exchange and toll work; $69,- 
700 for aerial cable at Coeur d’Alene, 
Moscow and Pullman; $32,400 for aerial 
wire, both exchange and toll work; $8,- 
000 for new telephones; $5,900 for auto- 
mobile equipment. 

Wash., Boscobel—Crawford Co. Farm- 
McDaniel, 
sec., will build seven miles of clear wire. 
Will want 300 cedar poles. 

Wis., Almond—Almond Telo. Co., A. 


H. Bowden, sec., will replace its iron 


ers Mut. Telo. Co., Roy P 


toll lines with copper or copperweld wire. 

Wis., Caledonia—Franksville Telo. Co., 
Earle C. Welch, mgr., will split 10 rural 
lines and extend to 50 new patrons. Will 
want line materials and substation equip- 
ment. 
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Wis., Chilton—Eastern Wisconsin Tel- 
ephone Co. will place about a mile of 
cable in underground conduit in Brillion 
this year. 

Wis., Fall Creek—Ludington Telo. Co., 
O. W. 


town for a mile and a half, make all 


Niebuhr, pres., will cable the 


lines metallic, and move into a new 
office. Cable, wire and other supplies 
are wanted. 

Wis., Hayward—Hayward Telo. Co., 
E. L. Harman, megr., will build new 
rural lines and will want wire, insula- 
tors, etc. 

Wis., Mapleton—Badger Telo. Co., H. 
E. Rosenow, megr., will rebuild some of 
its lines and rural circuits. Wire, poles, 
brackets, cross arms, insulators, etc., are 
wanted. 

Wis., Reedsburg—Reedsburg Telo. Co.., 
Wm. Reines, mer., will change from 
aerial to underground construction. Some 
6,000 ft. of fibre conduit and 4,000 ft 
of 25, 50 and 100-pr. cable is wanted 

Wis., Westfield—Westfield 


Telo. Co. will erect 30 miles of copper 


Farmers 


clad toll lines. Will want two cars of 
poles and necessary wire. 


Sunny and the Telephone Cele- 
brate 50th Anniversaries To- 
gether in Chicago 
Coincident with the telephone jubilee, 
the Illinois Bell Telephone Co. installed 
its 800,000th telephone in Chicago. It 
went in the office of B. E. Sunny, chair- 
man of the board, who recently com- 
pleted his fiftieth vear as a resident of 
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Chicago. The telephone was brought to 
Chicago in 1877. Mr. Sunny, then su- 
perintendent of a telegraph company, ob- 
tained four telephones and placed them 
on a line connecting his telegraph office 
on Washington st., opposite the present 
County Building, with the home of John 
N. Hills, in Ravenswood. About a year 
later, the Bell Telephone Co. of Illinois 
was chartered and exchange service 
started with 400 telephones. 


Wisconsin Telephone Company 

Must Move Its Poles Again 

Deerfield, Mo.—C. W. Leyda, man- 
ager of the Deerfield Telephone Co., re- 
ports that his company will be required 
to move six miles of new pole line, on 
Trunk Highway No. 12, on account of 
widening and cementing this thorough- 
fare. 

The telephone company rebuilt this 
line completely two years ago, at the 
time the road was straightened and 
graveled, now they will be required to 
move their line again on account of the 
new road law requiring a 20-foot ce- 
ment surface. The move will cost the 
telephone company about $700. 


BOUND VOLUMES OF 
EPHONY” FOR SALE 


For Sale—Bound volumes of “Tel- 


“TEL- 


ephony” for every year from 1901 to 
1917, inclusive Will dispose of same at 
the rate of $3.00 a volume—just half the 
actual cost. Address PDQ, TELEPHONE 


ENGINEER, 28 E. Jackson, Chicago. 


Interesting Items from the Bell 
Telephone Co.’s Annual Report 


In the three billion dollar Bell Sys- 
tem, we have the largest and in many 
respects the greatest business organiza- 
tion in the world. One of the most im- 
portant things about this system is its 
ownership. The American Telephone 
& Telegraph Co., little more than half 
of this great system, is owned by more 
After 
eliminating duplications, the Bell Sys- 
tem has more than 500,000 separate own- 


than 362,000 American citizens. 


ers, and no stockholder owns as much as 
one per cent of the total. Of the 293,000 
employes of the company, 57,000 are 
stockholders of record owning 530,000 
shares, and 160,000 employes are paying 
for 621,000 shares. Out of nearly 300,- 
000 employes, more than 5,000 experi- 
ment in laboratories and in the field to 
add to the industry’s progress. There 
are 16,720,000 telephones connected with 
In 1910 
there was required $157.16 of plant for 
each telephone. By 1920 the figure was 
$164.76. Today it is $210.86. In the 


face of this fact, the average of tele- 


the Bell System in this country. 


phone rates today is but 33 per cent high- 
er than ten years ago, even though the 
average cost of commodities has ad- 
vanced about 75 per cent and the com- 
bined cost of labor and telephone mate- 
rial has increased much more. 

The United States has 61 per cent of 
all the telephones of the world. In this 
country we have more than 15 telephones 
for each 100 of population; in Europe 
it is considerably less than two tele- 
phones. 

We carry on nearly 50,000,000 tele- 
phone conversations every day; and the 
American Telephone & Telegraph Co. 
uses more than 45,000,000 miles of wire 
to accommodate that traffic. 

The associated companies 
$741,000,000 last year, and paid out more 
than $370,000,000 in wages. Incidentally, 
the Bell System paid more than $58,000,- 
000 in taxes last year, which amounted 


collected 


to $5 on every telephone in service. 
The company is making satisfactory 

progress in experimenting with two-way 

trans-oceanic telephone service. 
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CROSS 
ARMS 


Fir—Yellow Pine 


Plain or Treated 
LOCUST PINS, OAK BRACKETS, ETC. 


All cross arms manufactured 
and shipped from 
Baltimore, Md. 


GULF CROSS ARM CO., 


Fairfield, P. 0. Baltimore, Md. 

















Appraisals Rate Cases 
Audits Accounting 


Charles W. McKay 


20 East Jackson Blvd. Chicago 
Telephone Harrison 7848 

















COFFEY’S 
Central Accounting Department 


Keeps the records and makes up all re- 
ports for companies (large and small) in 
17 states. The cost is about half the 
salary of a bookkeeper. It will not cost 
you anything to inquire as to our plan, 
charges, etc. Write today. 3 

CoffeySystem & Audit Co., Indianapolis, In . 


RECEIVERS 


Automatic Electric Co. P. M. 





brass cup, slip type.......$1.00 
Dean Electric Co. P.M. 

brass cup, slip type....... 75 
American Automatic Tele. 

Co. F. BM. aap type...... 50 
Sterling Electric Co. P. M. 

IR a ohne sda migacers 50 
Stromberg-Carlson old style 

oe A ae ee 930 
Stromberg-Carlson No. 6 

UN hel sige itee tise wean aceecain 15 
Stromberg-Carlson latest 

ee OG: Raa ee ae 1.00 
North Electric Co. slip 

ES RE re ee ee 50 
North Electric Co. adjust- 

Ne NE ok nieidetacewseds 50 


BUCKEYE TELEPHONE 


& SUPPLY CO. 
COLUMBUS, OHIO 





POLES 


Quick Delivery 


Prices and Quality Satisfactory 
**Producer Direct to Consumer” 


J. J. SEGUIN 


579 St. John Street 
QUEBEC CITY, P.Q., CAN. 




















ACCOUNTING 


Specialization on Public Utility 
Audits enables us to 
Telephone Companies 


HERDRICH AND BOGGS 


Certified Public Accountants 


1014 Merchaats BankBldg., Indianapolis, Ind 























J. K. Johnston, Telephone Engineer 


During recent years I have been 
privileged to appraise Telephone Ex- 





changes all over the United States. 


The list totals 410. Would you like 

















SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
aratus; platinum contact relays, — 
eys, etc. Have specialized in this fiel 

for many years. 
CONTACT METALS CO. 
221 E. 23rd St., Chicago 











FOR SALE 


3ound volumes of “Telephony” 
for every year from 1901 to 
1917 inclusive. Will dispose of 


same at the rate of $3.50 a vol- 





ume—just half the actual cost. 
Address PDQ, TELEPHONE 
ENGINEER, 28 E. Jackson 
Blvd., Chicago. 


to avail yourself of my services? 
903-4 Lemcke Building, INDIANAPOLIS 











W. H. CRUMB 


Telephone Engineer 
9 South Clinton St. 





























Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 











a ah af rng | 


J. G. WRAY & CO. 


Telephone Engineers 


‘Specialists in Appraisals, Rate Surveys, 


Financial Investigations, Organization 
and Operation of Telephone Companies, 
J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Blidg., Chicago 








904 W. Van Buren S8t., Chicage, I. 
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PHANTOM CIRCUITS TO RE- 

DUCE OPEN WIRE NEEDED 

A Michigan telephone manager sends 
us the following query, concerning the 
use of phantom circuits to reduce the 
amount of open wire required to bring 
in circuits from small outlying exchanges 
which he proposes to abandon: 


“IT am building five miles of cable 
line and then branching out with cross 
arm leads to two exchanges, with the 


intention of bringing these two ex- 
changes into the main exchange. Can 


I use phantom circuits on my cross 
arm leads and then go through the 
cable metallic? I will have sufficient 
pairs in the cable for all incoming cir- 
cuits but I wish to do away with 
stringing a couple of circuits on each 
cross arm lead. See sketch attached.” 
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By the use of phantom circuits, it is 
possible to three 
four wires. In the case shown, it would 


secure circuits from 
be possible to carry the six circuits be- 


tween the end of the cable and E. with 
four wires, and twelve wires would give 
nine circuits between the end of the cable 
and G. The querist is on the right track 


in planning to run the lines on separate 


circuits in the cable as ordinary cable 
will not give satisfactory results for 
phantom circuits. In the present case, 
the phantom coils would have .to be 


located in a weatherproof pole house at 








the cable terminal and in similar pole 


houses or inside buildings at the two 


Special care 
must be taken to install adequate light- 


small exchange locations. 


ning protection, with a good ground con- 
where a coil is 
the distance 
between the end of the cable and E, we 
would not recommend the installation of 
phantoms on this branch but believe that 


nection at each point 


located. In view of short 


they could well be installed on the branch 
to G, as the saving would be 24 miles of 
No. 12 Six physical circuits 
would be installed on this branch. 


iron wire. 
Two 
these would be 


groups of phantomed, 


and two 
If future growth re- 
quires an additional circuit, it may be 
obtained by the 


making six physical circuits 


phantom circuits. 
phantoming other two 
physical circuits. 

We are showing a phantom transposi- 
tion scheme which may be adapted for 
use on this branch line. The circuits on 
pins 1, 2 and 3, 4 would form one phan- 
tom group; those on pins 7, 8 and 9, 10 
would form the second phantom group 
and at 


some date, 


may be installed on the circuits on pins 


later transpositions 
5, 6 and 15, 16 to form the third group. 
The scheme as shown is designed for a 
standard section of eight miles in length, 
with transposition poles 1300 feet apart. 
To adapt it to the line in question, the 
distances between transposition poles 
The dis- 


tance should be about 975 feet, since there 


should be shortened somewhat. 


are six miles of line in the section. In 
any case, there should be 32 transposition 
poles, spaced at equal distances in the six 


All the 


same material and gauge and must be free 


mile section. wires must be of 


from grounds and high resistance joints. 
Special care must be taken to have trans- 


positions spaced equally and to have 


them made exactly as shown in diagram. 
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SWITCHBOARD CORD AND 
PLUG TEST 

Unless some special means of testing 
is provided, testing plugs and mounted 
switchboard cords usually is found to be 
a difficult task. The sketch shows a test 
set which can be constructed very easily 
from “odds” and “ends” which, usually, 
can be picked up around the exchange. 
If there is a small work bench or table 
used for repair work, the jack can be 
mounted on the front, just below the 
top, where it is easily accessible but out 
of the way. The lamps can be mounted 
on the wall above the table. The contact 
should be placed in the table top, with- 
in reach of the jack with the cords to 
be tested. A small brass bolt or ma- 
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chine screw with two washers makes an 
excellent contact and the wire can be 
connected to it beneath the table. 

To test cord and plug, place plug in 
jack and touch cord terminals tip, ring 
and sleeve to the contact one at a time. 
If the cord is good the lamps will light 
one at a time from the top down. If 
any of the conductors are reversed, the 
lamps will not light in their proper 
order. If two of the conductors are 
crossed, two lamps will light simultane- 
ously. If a conductor is open the cor- 
responding lamp will fail to light when 
the made. An _ additional 
spring can be placed in the jack to make 
contact with the dead collar and a fourth 
lamp installed to light when either con- 
ductor is crossed with the dead collar. 
However, as this trouble in present-4>~ 
plugs is very rare, and, also, whee we 
conductor is crossed with the dead <<:- 
lar, usually show 
crossed, the extra spring and lamp to 
make the dead collar test is not thought 
Intermittent trouble will be 
indicated by flashing of the lamps. 


contact is 


two conductors 


necessary. 


The set can be made more elaborate, 
if desired, by installing three small 
spring jacks to hold and make contact 
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with the cord terminals and three push 
buttons or a three position switch to 
flash the lamps in their proper sequence. 
In most cases, the simple set, as shown 
in the drawing, will be found adequate 
and, after a short time, very convenient 
to use. 

The lamps may be clear or stained, to 
correspond to the color code of the 
cords used. Low voltage lamps may be 
used, with current supplied from a bat- 
tery, if there is any objection to using 
the 110-volt lighting current. Usually 
110-volt A. C. is considered more suit- 
able, as it will act as a breakdown test 
and indicate any defective plug bushing. 
lf the low voltage test is used, a cord 
with a plug which has a defective bush- 
ing may show good under the low po- 
tential test but when placed in the cir- 
cuit will break down under the ringing 
current in a very short time. The 110- 
volt A. C. has an effect on the cord 
under test very similar to the ringing 
current and any circuit that will stand 
a test with 60-cycle current will not 
break down under the lower frequencies 
used for ringing. 


Low wattage lamps should be used, to 
keep the current flow through the plug 
and cords within safe limits. Lamps 
larger than twenty-five watt. Mazda 
never should be used and the ten-watt 
size is to be preferred. This set, if 
properly constructed and used, will be 
found a great help and time saver and 
worth many times its small cost.—Con- 
tributed by Ray Blain. 


CAREFUL, PAUL! FIRST LIAR 
AIN’T GOT NO CHANCE 
The following story comes to us with 
an explanatory note from the contributor : 
“Through the publication of recent 
books, the reading public has become ac- 
quainted with Paul Bunyan, the hero of 
the lumbering industry. Bill Smith, who 
has been walking cedar from about the 
time the first telegraph line was built be 
tween Washington and Baltimore, says 
Paul Bunyan also was the greatest line- 
man that ever wore the hooks. Old Bill has 
told me some stories about Paul Bunyan’s 


exploits and the one | am sending you is 


‘ wk Rl 





set down in as nearly Bill's language as I 
can reproduce.” 

“When Paul Bunyan was running the 
line gang that built the first north and 
south Transcontinental telephone _ line 
from Nome to the Canal Zone, at one 
place they had to build a crossing over 
the Grand Atlantic and Pacific Railroad 
where the railroad ran over a heavy fill. 
Paul Bunyan’s foreman and the gang of 
sixty-seven linemen and_ eighty-four 
grunts had set two one hundred and 
twenty-five foot chestnut poles, but they 
found that they lacked ninety-three feet, 
eight inches of clearing the tracks. 
When Paul Bunyan stepped out of the 
office truck where he had been going over 
the report the gang clerk had just 
finished showing the time and material 
used on the ninety-one miles of line built 
the day before, he saw the foreman 
scratching himself behind the ear with a 
sawed off butt of a fifty. He knew the 
foreman was in trouble and was trying 
to scratch up an idea to help him out of 
the hole. 

“Paul Bunyan looked over the ground 
and said he would splice the poles. He 
telephoned the warehouse and ordered his 
hooks loaded onto a ten-ton speed truck. 
Buckling on his belt he stepped over to 
the pole pile and pulled out another one 
hundred and twenty-five foot chestnut 
He put on his hooks, slung the chestnut 
pole in his safety and started up the pole. 
After he finished the splice he went up to 
the top to put on the cross arms. While 
he was up the pole the foreman noticed 
that the cooks were busy around the cook 
shack and the odor of broiled quail and 
huge slices of bread being toasted to a 
golden brown came floating across on the 
breeze. He looked up and saw Paul 
Bunyan still at work so he telephoned uy 
to him saying that he had sent to the cook 


shack for lunch and would send it up as 
I 


soon as the lunch came. Paul Bunya 
telephoned back saying, “I always eat 
warm meals.” Breaking out his hooks he 
hit the pole twice, once at the slice and 


once at the butt, took off his hooks and 


hiked across the field to the mess shacl 





Two views of Toll Lines over the Pali, near Honolulu, Hawaii. Evidently, the 

construction man’s job is no “snap” in these islands. These views were sent to 

TELEPHONE ENGINEER by Ray Blain, who picked them up on his trip to the Philip- 
pines, where he now is stationed 
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PRACTICAL LINE TROUBLE 
SHOOTING 
One thing of vast importance to tele- 
phone companies, according to my way 
of thinking, is the employment of up-to- 
date methods in the location of line 
troubles. 


For a telephone company to use high 
speed cars and low speed test sets in 
combating line trouble, which is at the 
time eating profits out of their business, 
appears to be as much out of balance 
as for a fellow to try to make time by 
racing four miles and walking three 
in an effort to reach his destination in 
a hurry. 

As a practical “Trouble Shooter,” it 
has been my experience to come in con- 


peculiar cases of line 


tact with many 








Zeston vertical side 


ea 
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trouble. In fact, they might (like an 
apprentice said) be classed as two kinds: 
“those that are hard to find” and “those 
that are easy to find.” 


A particular case that came within 


the “easy-to-find” class was exempli- 
fied by a Ford driver, who in his effort 
to make too rapid progress, missed the 
turn in the road and knocked one of 
my telephone poles into a cocked hat. 
I will give the man credit for being 
very fair, however, because he called 
up and gave the exact location of the 
It didn’t take a test set to find 
that case of trouble. 


trouble. 


On another occasion, a mischievous 
boy, in playing a prank, connected a 


piece of fine magnet wire to the tele- 
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phone line and ran it to a nearby ground, 
being careful to conceal it behind the 
cross arm so that it couldn’t be seen 
from the ground. That was a case 





which ordinarily would fall into the 
“~ - WO Jone T Ont, > 
iL =r monje 
c) ¥ 


Fug 3 
7e.st on a.strarght li ne 


“hard-to-find” class. Now, when a line- 
man’s test set is obtainable which will 
locate a case of trouble like that, with 
as much ease as if a flag were tied to 
it, in my estimation, such a test set is 
worth a whole lot to any telephone com- 
pany. I have been able to locate many 
concealed cases of line trouble with so 
much ease with an Anderson Test Set, 
that I feel like telling the world about 
it. There is nothing, so far as I know, 
in the way of a trouble finder that comes 
nearer to taking a fellow by the hand, 
figuratively speaking, and leading him to 
the trouble, than this test set. It may 
be that I am especially fond of my test 
set because of the many useful applica- 
tions it can be put to, so it would not 


be any more than fair to give my ex- 
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Fig 
Test or telephone 


periences in hopes of relieving some of 
the burdens of other struggling tele 
phone men. Space is short, so a singu- 
lar case will be followed, showing with 
sketches how the tests were made. 

The operator on one occasion re- 
ported that she couldn’t ring a partic- 
ular telephone on a certain line. The 
subscriber could ring in, however, and 
the line talked perfectly. The truth of 
the matter was that when she rang out 
on the line it sometimes affected several 
telephones. In this case, the line was 
tested with a voltmeter and showed per- 
fectly clear. A test then was made at 
the main frame by attaching the line 
clips of the test set to the line side of 
the protector and snapping the finder coil 
over the line cord of the test set as 


shown in Fig. 1. By listening in the 
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receiver while turning the generator 
crank of the test set, the trouble was in- 
dicated several miles out. 

In covering this trouble, the first test 
was made at a corner pole several miles 
from town as shown in Fig. 2. It was 
possible to tell in which direction of 
four ways the trouble was, by making 
a test on the different spurs. The next 
test was made a few miles beyond a 
corner pole at a point where the line 
crossed a river. This test was made in 
order to determine if, by chance, the 
trouble had been passed and to find out 
if it would be necessary, to drive around 
several miles to reach the other side of 
the river (See Fig. 3). 

It was shown that the trouble was 
on the other side of the river and a 
test was made on the first spur leading 
to a farm house after crossing the river. 
The trouble showed in toward the tele- 





wa 6 


fig 5 
7ést on pr nger leads. 


phone and not seeing anything on the 
spur I went to the telephone and tested 
directly on the telephone binding post, 
It was possible to 
tell by this test that the trouble was 
close at hand, so the line wires were 
disconnected from the telephone and the 
trouble showed to be in the instrument. 
The interior was looked over carefully 
but no trouble was visible. The shunt 
on the generator was the kind where 
the ringer is cut off when the generator 
is turned. By operating this shunt, it 
was possible to cut off the trouble. The 
finder coil was then placed on the wire 


as shown in Fig. 4. 


leading to the ringer as shown in Fig. 5, 
and the test showed the trouble to be in 
the ringer, which was indicated by a 
loud trouble tone when the test set gen- 
At the same time, an 
arc was noticed reaching from the cen- 
ter wire of the ringer to the ringer 
plainly the 


erator was turned. 


which was very 


magnet 
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68 
cause of the trouble. After this wire 
was given a safe clearance, the line 


tested O. K., greatly to my relief. 


- The Anderson Test Set also can be 


used for locating poor grounds at the 
telephone stations and elsewhere, as 
shown in Fig. 6. To facilitate this 


testing, a test rod can be made at any 
blacksmith shop from a piece of 3¢-inch 
with 


iron rod, about 28 inches long, 


a screw twisted on one end while 
an oblong loop is made for a handle 


on the other end. Refer to Fig. 7. 


[f linemen were properly equipped for 


testing line trouble, a great deal of time 
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lest ground Pod. 


saved, as it would not be 


follow the 


could be 


necessary to lines closely 
iver poor roads. With a Trouble Finder 
lest Set, a 


cuts over good roads and then test both 


lineman can take shorts 
ways for his trouble at convenient points 
along the line. This not only 


the lineman many hardships but saves 


Saves 


the telephone company profits in many 
Manager, Chase 


Tele. Co. 


ways.—Bert Bradley, 


(Kans.) Co-operative 


“BUGS” WE HAVE SHOT 


Man installing telephone in bank in 


small town Fireproof construction. 
Lavout for protector near entrance of 
Work 
started by drilling wall some 24 inches. 
brick drill, the 


with a twist bit and 


electric light wires in_ rear 
As this was length of 
job was finished 
extension. When the drill came through, 
it was in the center of the electric light 
meter. The man neglected to take into 


consideration thickness of wall when 


laying out inside and outside measure- 


ments.—Contributed. 


Jamestown (N. Y.) Telephone 
Corp. Loses Its Auditor, 
R. H. M. Reid 


R. H. M. Reid, for the past 
years auditor of the Jamestown (N. Y.) 


seven 


Telephone Corp., passed away Saturday, 
Feb. 27. Mr. Reid was born near Titus- 
ville, Pa., March 8, 1864. For many 
vears he was identified with the Second 
National Bank of Titusville, from which 
he resigned to accept the position of 
auditor at Jamestown. Mr. Reid was 
a member of the First Presbyterian 
Church, of Mt. Moriah Lodge No. 145, 
F. & A. M. and of the Scottish Rite 
Masons. He is survived by his wife and 
two sisters. 
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Edmund Land, Prominent Pio- 
neer Engineer, Passes on 

Edmund Land, for 35 years associated 
with large telephone engineering proj- 
ects and research activities, died of heart 
trouble at his home in Ridgefield Park, 
N. J., Feb. 22, 1926, aged 56. In 1891, 
he entered the employ of the Michigan 
State Telephone Co. at Detroit. In 1898 
Grand Rapids, 


he was transferred to 


where, a year later he joined the Citi- 
zens Telephone Co. as superintendent of 
under 


equipment. With this company, 


the combined direction of himself and 
C. E. Tarte, general manager, automati 
equipment was installed—one of the first 
large machine switching projects. Re 
Detroit in 1907, Mr 


established a consulting engineering prac 


| and 


turning to 
tice and made surveys of various cities 
with regard to automatic equipment. Ir 
collaboration with F. H. Hale, he engi 


neered and installed automatic equip 
ment for the three Havana offices of the 


From 1911 


engineered and constructed 


Cuban Telephone Co 
1915, he 
rious 


telephon plants, including auto 


matic multi-office exchanges at Dallas 


Texas, and Jacksonville, Fla. 

In 1916, Mr. Land 
troit, and among other 
the Dallas 
property, preparatory to its consolidation 
with the Southwestern Bell Telephone 
Co. In 1918 Mr. Land joined the engi- 
neering department of the 
Telephone & 
was transferred to the 


returned ti ) 
work. appraise d 


Automatic Telephone Co 


American 
Telegraph Co., and later 
Development and 
Research Department of that organiza 


tion, where he made 


he development of modern ma- 


important contribu- 
tions to t 
equipment Mr. Land 


chine switching 


was a member of the Telephone Pio- 
neers of America, \ I E. E., and Ma 
sons (Doric Lodge and Saladin Shrine 


Grand Rapids). 


John H. Agee Made Lincoln 
(Neb.) General Manager 


Lincoln, Neb—John H. Agee, for the 
last two years with the C. L. Brown 


telephone and electric properties in 


Kansas, has been made general mana- 
ger of the Lincoln Telephone and Tele- 
R. E 


graph Co., succeeding the late 


Mattison. 


Mr. Agee has not only been attorney 


for the Brown companies but he has 
had charge of their public relations and 
secretary and per- 


formed executive work for the telephone 


has been assistant 


organization. He has been an officer 
and director also in the Northeast Kan- 
sas Telephone Co., Hiawatha, Kan.; the 
American Telephone Co., Horton, Kan. ; 
the Central Kansas company at Abilene 
and of power companies at Hays, Kan.; 


and Superior, Neb. 
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Mr. Agee got his first experience as a 
telephone man more than 20 years ago 
In 1905 he built an exchange at Adams, 
Neb., later merging it with the Johnson 
County Home Telephone Co. He helped 
exchanges at Tecumseh, 


Marys and Elk Creek, sell- 


construct 
Sterling, St 
ing these properties later to the Lincoln 
company 
After 
four years, Mr. Agee moved to Superior, 


Neb., where he 


practicing law in Lincoln tor 


practiced law until 1923, 


when he went to Kansas In 1919 he 


helped reorganize and finance the South 
ern Nebraska Power Co., became inter- 


ested in the property and was a 


and general counsel 


Frank Eldridge Manager French 
Battery Telo. and Ry. Sales 


The Telephone and Railway Sales De 


partments of the French Battery Co. have 
ct consolidated, and Frank Eldridg: 
who has been general sales representative 
the company in a national way, has 
been appointed manager of railway and 


fy mk Eldridge 
telephone sales. The consolidation of 
these two departments involves many ad- 
ditional responsibilities, but having had 


over twenty years’ experienec and ac- 
quaintance in the telephone field, as well 
as having been in touch with the rail- 
road industry and enjoying the acquaint- 
ance of many railway officials, Mr. Eld- 
ridge at the head, will be received with 
Offices of the 


way and Telephone Departments will be 


great satisfaction. Rail- 
located in the Conway Building, Chicago, 


where greater service can be rendered, 
and a cordial invitation is extended to 
everyone in these two fields to call on 


or communicate with Mr. Eldridge 
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RECONSTRUCTED EQUIPMENT 


Kellogg No. 742 C. Batt. Steel Hotel 
sets with 16 cycle harmonic ringer 


or etraight line @...cccccccccesrsers$ 6.50 
Stromberg No. 357 Straight line Cc. B 

Stee! Hotel sets @..... ‘ 7 
Kellogg No. 59 C. B. U nbre akable ‘type 

desk set with straight line Steel 

signal sets a cee eee . 6.7 
Stromberg No. 681 C. B. straight line 


desk set with steel signal set @ 7.00 
Stromberg No. 428 type C. B. Desk set 
with straight line wood signal set 


a - rt TT . ‘ 6.50 
Kellogg No 2805 3- bar 1000 or 1600 

ohm bdg. hotel ‘ts @ 6.7 
Western Ele No "305 8-bar 2500 ohm 

Bdg. hotel sets @ 6.50 
Chicago Tel. Supply Co., 4-bar 1000 or 

1600 ohm Bdg. compacts @ $6.7 

o-bar i E 7 7 7.2 
Am, Ele No 360 Pony type 3-bar 

1000 or 1600 ohm Bdg. compacts 1 

$7.00—4-bar @ $7.50—5-bar @. 8.25 
Monarch 4-bar 1000 or 1600 ohm Bdg 

ompacts al 
Weston Model No. 264 Mil-Ammete! 

Seale reading 0 to 30 or 60 to 50 

6 to 150 M Amp i % 5.00 
Weston Model No. 54 M Sca 

0 t ts 1 ) 
West Model No. 2 Ar M S 

0 t 0 Amps a 0 
Queen-A Porta W 1 

Bridg 
Wester I ( 8 1 \ . 

4.00 
I Dro; Annu ‘ 
‘ } Né Arrest } 
n 

( } Ni \rres s, | . 
REBUILT ELECTRIC EQUIPMENT co. 


Not Ine, 


FE. C. Stoeffhaas, Mer. 
1940 W. 2ist Street CHICAGO, ILI 


We are not connected with or successors to 
Rebuilt Telephone Equipment Co. 








Everstick 


Approved 
by Large 
Operating 
Companies 
For the 


Following 
Strains 





Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 























New York Engineer rings the bell again! 

The FIFTIETH ANNIVERSARY will 
be complete with my new invention in 
use It will double the field nother 
16,000,000 telephones in 5 years For full 
information write 


B. SAPIENZA 
2304 Crotona Ave. New York City 














Get your 


Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 


UIPMENT CO. 


LAWRENCEVILLE, ILLINOIS 
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Graybar Electric Co. Announces 
Appointments and Transfers 
New York City.—The 

tric Co. announces R. F. 


Graybar Elec- 
Copes as sales 
manager of their Norfolk, (Va.), dis- 
tributing house. Mr. Copes will report 
to G. T. 
Richmond distributing house. 


Marchmont, manager of the 


The Graybar Co. also makes the fol- 
lowing additional announcements: 
George Corrao as manager of their St 
Louis distributing house, succeeding H 
N Goodell, who has been 


district manager and manager of all 


appointed 


the company distributing houses in the 
Western district: IF. C. Caldwell as 
manager of their Houston, (Tex.), dis- 


tributing house, reporting R. W. Van 
Valkenburgh, manager of the Graybar 
Dallas house; J. F 


sales manager at New York, rans- 


Davis, formerly 


ferred to the general staff department 
he company at 100 East 42nd St. 
New York; W. B. DeForest, former 


manager of their Kansas City distribut 


or t 


ing house trensterred to sales managet 
New York; Ix 


I. Copes, sales manager of their Nor 


witl headquarters at 


folk (Va.), distributing house, 
ing to G. T. Marchmont 
distributing house; E 


report- 
manager of 
the Richmond 
H. Waddington, 
I 


.ansas City distributin 


sales manager of their 


house 


(Coincident with the transfer of head 
quarters of the Western District of the 
Graybar Electric Co., from St. Louts 
to Kansas City, announcement is made 
ot the appointment of H. N. Goodell 
district manager and manager at Kan- 
sas City Mr. Goodell joined the West- 
ern Electric Co. in 1906 and in April, 
1912, was made manager of the Omaha 
supply house In 1917 he was made 
assistant centra! district manager with 
jurisdiction over Omaha and Minneap 
olis, and in December, 1918, was ap- 
pointed manager of this district, with 


headquarters at St. Louis 


Graybar Makes Record Sale in 
Kansas City 


Kansas City, Mo.—What constitutes, 
perhaps, one of the most unique records 
in the sale of electrical goods is reported 


by W. B. 
Kansas City branch of the Graybar Elec- 


DeForest, manager of the 
tric Company. This company was in 
corporated January 1 of this year as the 
successor to the Supply Department of 
Accord 
ing to the report, Mr. DeForest received 


the Western Electric Company. 
four substantial orders for electrical 
goods merchandised by his company be- 
tween the hour of midnight, December 
31, and 1 January 1, or within less 
than an hour after announcement of in- 
Electric 


corporation of the Graybar 


Company. 
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Easy to See Why the 


UNIQUE FURNACE | 


is preferred 


COILGENERATOR 







IMPROVED ONEPIECE ff 
BURNER 


16 GUAGE 
STEEL TANK 
WELDED 
BOTTOM 


Many of the foremost Bell and 
Independent companies have stand- 
ardized the Unique Furnace. It 
melts 50 ibs. of lead in 10 minutes. 
An automatic orifice cleaner as- 
sures continuously efficient opera- 
tion It’s sturdy and simple. 

“UNINTERRUPTED SERVICE” 
—the result of a “UNIQUE DE- 
SIGN and BETTER CONSTRUC- 
TION.” 

Literature ready 
and Furnace 


UNIQUE MFG. CO. 


113 N. Des Plaines St. Chicago 


CHOICE OF THE LEADERS 


= | CHAPMAN 


MADE BY 
MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 


BLOW TORCH 














Stromberg-Carlson Increases 
Capital Stock 
Rochester, N. Y.—Directors of the 
Stromberg-Carlson Telephone Mfg. Co 


have voted to increase capital stock 
from 80,000 shares of $25 par value, to 
320,000 shares of no par value. Old 
stock will be exchanged for new on a 
one-for-four basis. Last year, it is said, 
was the most prosperous in the com- 
pany’s history Radio business figured 


prominently. 


Who Makes or Handles the Sage 
Ohmmeter ? 

One of our subscribers wants to know 

the Sage Ohm- 

TELEPHONE 


who makes or handles 
meter. Who can _ furnish 
ENGINEER with this information? 
J. R. Boast Reece Manager 
at Hoopeston, IIL 
Hoopeston, Ill—J. Rosslyn 
son of the principal owner of the 


Boorde, 


Hoopeston Telephone Co. has succeeded 
his father as manager. 
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AN IDEAL INVESTMENT 
Such Is the Opinion of This 
Prominent Ohio Telephone 
Pioneer. 

By Frank L. Beam. 

It was my good fortune when a boy to 
attend the Centennial Exposition at 
Philadelphia in 1876. There I saw the 
newly-invented telephone instrument ex- 
hibited to the public for the first time 
and I was not particularly impressed by 
it, as it seemed more like a toy than a 
practical affair. 

Later on, like other boys, I experi- 
mented with two tin cans, an old drum- 
head, drawn tightly over their tops, and 
connected. with a waxed linen core, with 
rather unsatisfactory results. 

At that time, I never dreamed that 
more than thirty years of my active life 
would be given to promoting the de- 
velopment of this great utility, which 
still claims my interest both as an in- 
vestment and as a wonderful means of 
service to an ever increasing public. 

In considering the comparative useful- 
ness of the many things for which we 
spend our money, I am more and more 
convinced that telephone service is one 
of the cheapest things in the market to- 
day. In fact, there are many small com- 
panies today which are selling telephone 
service for less than it costs to produce 
it, and for this reason the present tend- 
ency toward unification of the smaller 
units into large ones is bound to continue. 

The telephone industry, largely, has 
passed through the trying and expen- 
sive experimental period and has become 
stabilized and standardized so that to- 
day telephone securities stand at the top 
of the list of public utility investments. 
It thus furnishes an ideal business enter- 
prise, bringing profit to the investor and 
uncounted benefits to the people of the 
United States and of the whole world 
who have acquired this speedy and ef- 
ficient means of communication. We are 
all, to be congratulated. 


NO SLOWING DOWN 


Television and Better Rural 
Service Among the Near 
Future Developments 





By R. M. Matteson, 
(A. G. M. Illinois Central Telo. Co. 


Fifty years ago a new thought—and to- 
day the whole world operates on an en- 
tirely different basis. Our civilization, 
now, is dependent on the steady flow of 
telephone service. 

The telephone is a humanizing instru- 
ment. People have been brought to a 
better understanding of each other by 
this easy means of communication; and 

















TELEPHONE CHRONOLOGY 


From A. T. & T. Co.’s Anuual 
Report. 


1876 First complete sentence trans— 
mitted by telephone. 
First conversation by over- 
head line, 2 miles—Boston to 
Cambridge. : 
1880 30,872 Bell telephone stations 
in the United States. 
Conversation by overhead line, 
45 miles—Boston to  Provi- 
dence. 
1881 Conversation by underground 
cable, %4 mile. 
| 1884 Conversation by overhead line 
(hard-—drawn copper), 235 miles 
—Boston to New York. 
1890 211,503 Bell telephone stations. 
1892 Conversation by overhead line, 
900 miles—New York to Chi- 


cago. 

1900 676,733 Bell telephone stations 
owned and connected. ‘ 
1902 First conversation by long- 
distance underground cable, 10 
miles—New York to Newark. 

1906 Conversation by underground 
cable, 90 miles—New York to 
Philadelphia. 

1910 5,882,719 telephone stations in 

3 Bell System. 

1911 Conversation by overhead line, 
2,100 miles—New York to Den- 
ver. 

1913 Conversation by overhead line, 
2,600 miles—New York to Salt 
Lake City. 

Conversation by underground 
cable, 455 miles—Boston to 
Washington. 

1915 First conversation by trans— 
continental line, 3,650 miles— 
Boston to San Francisco. 
Speech transmitted for the 
first time by radio telephone 
from Arlington, Va., across the 
continent to San Francisco, 
over the Pacific to the Ha- 
waiian Islands, and across the 
Atlantic to Paris. 

1920 12,601,935 telephone stations in 
3ell System. 

1921 Conversation by deep_ sea 

} cable, 115 miles—Key West, 
Fla., to Havana, Cuba. First 
conversation between Havana, 
Cuba, and Catalina Island by 
submarine cable, overhead and 
underground lines and radio 
telephone—distance 5,500 miles. 
Extension of Boston—Philadel-— 
phia cable to Pittsburgh—total 
distance 621 miles. President 
Harding's inaugural address 
delivered by loud speaker to 
more than 100,000 people. 
Armistice Day exercises at 
burial of unknown soldier de- 
livered by means of Bell loud 
speaker and long lines to more 
than 150,000 people in Arling— 
ton, Va., New York and San 
Francisco. 

1922 Ship-—to-shore conversation by 
wire and _ wireless between 
Bell telephones in homes and 
offices and the S. S. America 
400 miles at sea in the At- 
lantic. 

1923 Suecessful demonstration of 
trans—oceanic radio telephony 
from a Bell telephone station 
in New York City to a group 
of scientists and journalists in 
New Southgate, England. 
First broadcasting of a presi- 
dential message to Congress, 
December 6. 

1924 Pictures sent by telephone 

circuit from Cleveland to New 
York and from New York to 
Chicago. 
Nation-—wide mobilization of 
communication by wire and 
wireless for the United States 
Army on Defense Test Day. 

1925 16,720,224 telephone stations in 
Bell System, 











better understanding means we are more 
in sympathy, more friendly, more neigh- 
borly. 

As to the future: Progress will con- 
tinue, of course; not slower, always fas- 
ter. The radio—merely a development 
of the telephone—will be linked with 
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the wire lines for world-wide commer- 
cial service. 

Television, undoubtedly, will be the 
next great step; in fact, already is past 
its beginning. Soon we will see our 
President inaugurated, see our favorite 
opera, and perhaps our dearest friend 
as they talk or sing. 

Referring to our exchanges in the 
smaller towns, we are interested in the 
telephone in connection with the farmers’ 
needs. Great efforts are being made to 
better long distance service and make it 
faster; wonderful results are being ob- 
tained. Rural service is constantly im- 
proving and rapidly will get much better 
as modern lines and equipment replace 
the old, obselete farm lines, as first con- 
structed. The farmer now wants to talk 
anywhere, at any time; he no longer is 
satisfied to be able to get the next farm, 
or only his threshing and shelling ring. 
This is one of the surest evidences of 
still better and more uniform telephone 
service, tomorrow. 


Avenarius Carbolineum, Pioneer, 
in Its 50th Year, Too 

Milwaukee, Wis.—Avenarius Carbo- 
lineum Wood Preservative, says a com- 
munication from the proprietors, was in- 
vented 50 years ago by Richard Avena- 
rius, and he also originated the name 
Carbolineum, a valid trade-mark as dem- 
onstrated by the courts; also by the 
fact that the United States Patent Office 
only recently granted re-registration for 
this designation which only he or his 
authorized agents can use legally, either 
alone or in connection with other names 
or symbols. 

His main object was to produce a me- 
dium adapted for the use of everybody, 
without elaborate machinery or compli- 
cated methods, combining wood preserva- 
tion with a suitable color. 

Mr. Avenarius accomplished this by 
combining the heavy non-volatile anthra- 
cene oils derived from coaltar distilla- 
tion properly filtered and diluted, with 
chlorine, thus further enhancing their 
wood preserving qualities. 

Quoting from the Literary Digest Oc- 
tober 27, 1923, Dr. George M. Hunt, 
Section of Wood Preservation, United 
States Forest Service, Madison, Wis- 
consin, says: 

“There is no quick method of deter- 
mining the effectiveness of a wood pre- 
servative. Service Tests are the only 
reliable guides.” 

Carbolineum is the original and oldest 
wood preserving oil which has proved 
its efficiency by Service Tests not only 
in the United States, but all over the 
world. It is manufactured in only one 
standard uniform grade; thus the user 
is absolutely assured to obtain the de- 
sired results. 
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Advantages Obtained with Monarch 
Magneto Key Shelf Supervision 


Our new Monarch key shelf su- 
pervision installed in your present 
magneto board or as it is used 
in our new 150 line magneto 
switchboard, has many advan- 
tages over the old style of mag-= 
neto supervision. 


The clearing out signals are 
placed in the key shelf, where 
they are always visible. No Jonger 
will they be hidden behind a 
tangle of cords connected to 

the line jacks. 


The keys, supervisory signals 
and plugs are placed close 
to each other and in a direct 
line on the key shelf. There 
is less chance for errors in 
supervising calls. 


This type of supervision pro= 
vides operator efficiency of 










the Monarch magneto board 
equal to common battery opera= 
tion with its lamp supervision. 


The clearing out signals are re- 
stored automatically with the 
operation of the listening key. 
Several motions in operation are 
thus eliminated. 


The ease and speed of ‘‘putting 
through’”’ and supervising calls, 
increases the efficiency of the 
operator. More calls can be 
handled during the day with 
less fatigue. 


Let our salesman in your 
territory tell you how easily 
and economically this new 
supervision can be installed 
in your present magneto 
board. 


Three views of the New Monarch Magneto 
Key Shelf Supervisory Signals and Key 


1027 WEST VAN BUREN ST., CHICAGO, ILL. 
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When you want 


HEAT~—it’s there 


Here is the big reason for the increasing popu- 
larity of the new portable Prest-O-Lite Heating 
Equipment among linemen. 


Instant, intense heat. The Prest-O-Lite Torch 
is always ready for business. No pumping, no 
generating. Just turn on the gas. 


Linemen also like the new Prest-O-Lite Solder- 
ing Iron, which requires no preheating and which 
stays hot until the job is done. It’s a great 
improvement over the old-fashioned iron. 


This equipment operates on Prest-O-Lite Gas. 
It is economical as well as efficient. When 
you exchange an empty tank for a full one at 
any one of the thousands of 
Prest-O-Lite Service Stations, 
you pay a small amount for 
the gas only. 

We will furnish fur- 
ther details and demon- 
strate the efficiency of 
this equipment on 
request. 

Tue Prest-O-Lire Co., Inc. 
INDIANAPOLIS, IND. Dept. M-4 
New York — San Francisco 


In Canada: Prest-O-Lite Company 
of Canada, Ltd., Toronto, Ont. 

















Illustration shows the portable size for pole work 
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